sl 





— ne 


WA AYO AAD | 
Ni , VE) aS NAS WLeXt Ni 


eS ee ws + x 


ih 











- 








SSO — ; \ s 


(Entered at the Post Office of New York, N. ¥., as Second Class Matter. Copyright, 1901, by Munn & Co.) 








A WEI IKLY JOURNAL OF PR AC TIC AL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 








Vol. LXXXIV.- No, 6. NEW YORK, FEBRUARY 9, 1901. [s Bitted FSREs. 


EsTABLISHED 1845. 


Social Hall. 








Gallery, Looking Down into Dining-Saloon. Gymnasium. 








Length, 460 Feet; Beam, 47 Feet; Depth, 30 Feet; Speed, 16 Knots. 
HAMBURG-AMERICAN CRUIS{NG YACHT “PRINZESSIN VICTORIA LUISE.”--[See page 86.]} 





i 
i 
: 


ema naray 


32 


Scientific American, 


ESTABLISHED 1845 


Ep! tS AND PROPRIETORS 


MUNN & 
PUBLISHED WEEKLY A’ 


No. 361 BROADWAY, «+ = NEW YORK. 


TERMS TO SUBS RIRERS 
pre y ne rf “ 5 Ca ‘ Mexia | aL 
rive « Year. to «# ‘ slume epa 1 


THEA SO LBNTLiPI IMERICAN PURLICATIONS 


~ ‘ 10m ' " . ‘ Ri a year 
5 ‘ ican Suppl ‘ Katabliabe A 
ba Ane ow) Ba I b 4 ‘ aa A 
mart ‘ can Kx t b ablinive a 
rive ' sulbecr how sles «4 rates t foreign countries will 
ie ape 
Kerntt ala @x * rder, or by bank draft or check 
MUNN & ©©O.. @) Broadway, corner Frankiin Street, New York 


NEW YORK, SATURDAY. FEBRUARY 9. 1901 


The Mlitor ie always elad to receive for examination ilustrated 


if ‘ } 
pl raph 


RAIL JOINTS AND STREET NOISES 

\ correspondent from the town of Bridgewater: 
Nova Scotia, referring to an article in this journal on 
iil joints and street noises, in which the use of the 
welded joint was suggested as the best means of get 
rid of the loud pounding which seems to be insepa 
I from the present forms of spliced joints, asks us 
whether it would not be a better plan to provide a dou 
! rail consisting of two lines of rails, laid side by 
j so that the jeints of one rail would always lie at 
the middle of the adjoining rail. The idea is not new 
and has been tried, we believe,on some European roada 
where it was found that although the pounding was 
reduced, and the low-joint difficulty removed, there 
were 60 many attendant disadvantages as more than to 


neutralize any benefits ecured The separate ele 
ments of a doubie rail must necessarily be bolted to 
gether, and the difficulty and labor of keeping the 
bolts tight is enormous. Our recent suggestion tha 
the elevated railways in this city would do well, in th 
reconstruction of their road, to introduce the welded 
joint, has been criticised on the ground that, except 
where such welded rails are embedded in concrete or 
Belgian blocks, it isa impossible to preserve their aline 
men because of the str which ars et ul 
pansion and contraction under changes of temperature 
We are perfectly aware of the necessity for holding th 
rails in line during hot weather, but are of the opinion 
that if screw-bolt connections instead of the inade 
quate railway spike were used on every tie, and if 
each tie were bolted to the stringers of the levated 
structure, it would be quite possible to hold the rails 
in alinement even in the hottest summer weather 
Such a construction would be costly in maintenance 
and might not indeed commend itself to the share 
holders; but it would bring relief to the citizens of 
New York from an inferno of din for which there is 
no parallel in any city of the world 
ee 
POUND-PER-HORSEPOWER ECONOMY 

It seems likely that to the marine engineer will be 
long the credit of having built and introduced an in 
tallation of boilers and engines that is capable of 


doing day by day work on a fuel consumption of less 


than a pound of coal, per horse power, per hour We 


all remember the world-wide interest which wa 
aroused by the quadruple expansion, five-crank engine 
of the steamship “Inchmona,” which were the first to 
bring down fuel consumption to the one pound limit 
The success of this vessel encouraged the owners of 
the “Inch” line of steamers, and the Central Machine 
Engine Works, of West Hartlepool, England, to follow 
up their experiments, and in the Inchkeith” and 
Inchdune” the consumption has been brought down 
respectively to %.99 and 0.97 pound per horse power 
per hour We must content ourselves here with giving 
the salient features of the installation of the vessels 
and refer our readers to the next issue of the Suprrius 
Of these 


vessela it may be said that every refinement that would 


MENT for the drawings and full particulars 


bring the performance of their motive power nearer to 
the theoretically perfect steam engine and boiler has 
been installed. All the cylinders, with the exception 
of the high-pressure, are lined and jacketed, the last 
named being unjacketed, The cylinders are completely 
surrounded by steam, all external surfaces being 
well lagged with asbestos. The expansion-is quad 
ruple, In five cylinders, two of which are low-pressure. 
The boilers are of the Scotch type, and carry a pressure 
of 267 pounds to the square inch, Above the 
bolier tubes at ths front end is a superheater, and 
above this are nesta of vertical pipés for heating the 
air on ite way to the furnace. Special attention Is 


paid to the fead-water, which is pumped first through 
& contact heater, then through a surface heater and Is 
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filtered before passing to the boilers. The feed-water, 
which at the hot well has a temperature of 96% de 
grees, leaves the contact heater at 209 degrees, and 
the surface heater at 370 degrees. The steam enters 
the superheater at 412 degrees and leaves it at 469% 
degrees. In the tests the temperature of the air on the 
deck of the vessel was 53 degrees, and after leaving the 
heater it entered the furnace at 290 degrees. The tem 
peratureof the gases on leaving the boiler tubes was 587 
degrees, this was lowered 44 degrees in the superheat 
er, and 41 degrees in the air-heating tubes. The hot 
gases are drawn through the air heating tubes and de 
livered to the smokestack by means of a fan, and such 
is the saving of heat that their temperature at the fan 
discharge was lowered to 319 degrees F., that is to 
say, over 90 degrees below the temperature of the 
steam in the boilers. 

These remarkable results were obtaineJ on a lengthy 


trial carried out between Hartlepool in the North of 





England and Dover. If, for the sake of comparison 
the consumption be taken as one pound of coal, it is 

ite t Kngineering, that it 
is equivalent to a co ption of 15 tons per day 
in a vessel carrying 6,170 tons at 9', Knots an hour, or 
to 13% tons a day at a speed of 9 knots an hour To 
put it another way, one ton is carried one knot for a 
third of an ounce of coal, and with coal at $4 a ton 
this would be equivalent to carrying one ton of cargo 
a distance of 275 miles at a cost for fuel of one cent 

>-e-+ 
PROGRESS OF TURBINE PROPULSION. 

An important step in the development of the turbine 
propelled vessel has just been taken in the signing of a 
contract for the construction of alarge turbine-propelled 
passenger steamer for use on the Firth of Clyde. The 
Vessel is to be 250 feet in length, 30 feet in beam, and 
11 feet in molded depth, and she is to attain a speed 
of 20 knots with turbine engines of 3,500 to 4,000 horse 
powel! Power will be developed on three shafts, by a 
compound turbine one high pressure on the center 
shaft, and two low pressure turbines on the side shafts 
rhe determination to construct a vessel of this size 
will be welcomed by the builders of deep-sea steamers 
for it forms the next logical step in a development 
Turbinia,” and was 
and “Cobra.” We 


vhich commenced with the little 
carried on in the 380-ton “Viper 
understand that probably a contract for a large cross 


channel steamer of about 2,000 tons displacement, 


propelled by turbines, will shortly be let 
>-e-- 
IR INS 
Additional light has rece I own upon the 


question of air resistance of railway trains by experi 
ments whieh were carried out by Prof. Francis E 
Nipher, of Washington University, who, upon being 
called in as an expert in a legal case, in which it was 
claimed that a boy had been drawn under a fast train 
by what is popularly known as “air suction,” dete 
mined to test the action of a moving train upon the 
air, by actual train experiments. The method adopted 
was to use a hollow cylinder of brass to collect the 
air when the train was in motion, the open end being 
directed toward the front of the train, and the wind 
pressure being shown by means of a tube connecting 
the after end of the air collector with a water gage in 
the car rhe air collector was so arranged that it could 
be placed at a distance from the side of the car varying 
from nothing to 30 inches \ great number of experi 
ments were made During one lengthy trial, which 
was carried out on an express train from St. Louis to 
Burlington and back, a distance of 316 miles, in which 
957 measurements were taken, pressures were recorded 
of 0.95 pound to 2.62 pounds per square foot the pres 


sure of 0.95 pound being equivalent to that which 


would be experienced by a person standing 30 inches 
from the passing train, and the pressure of 2.62 pounds 
to the square foot being that which would be experi 
enced by a person standing immediately against a car 
with just sufficient clearance for it to pass. It was 
estimated that the pressure, when the collector was 
thrust far out into the undisturbed air was 3.42 
pounds per square foot These result it must be re 
membered, are true simply for a speed of 40 miles an 
hour, and at higher speeds of 50, 60 and 70 miles an 
hour the pressure would increase proportionately 
= ee a — 

RELATIVE FIGHTING LFFICIENCY OF WARSHIPS. 

We have before us an article by the brilliant Chief 
Naval Constructor of the German Navy, Otto Kretsch 
mer, in which he offers a method of estimating the 
relative fighting values of warships. This is not by 
any means the first time an effort has been made 
to strike a mean between the various elements of 
fighting power which go to make up the total fight 
ing value of a ship, and so arrive at a total numerical 
figure of each veseel, which should enable ships of 
widely different design to be compared directly and 
placed in the order of their merit. Such comparisons 
are necessarily of an arbitrary nature, and the value 
numbers assigned to the different elements of efficiency 
will vary in different writers. While the present com- 
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parison is extremely ingenious and carefully worked 
out, the results arrived at are, in the case of the 
United States vessels, to say the least, very astonish 
ing. No one can accuse the German Chief Naval 
Constructor of partiality, inasmuch as the battleship 
“Kaiser Friedrich III.” of his own navy is placed 
eighth on the list of the eleven battleships which enter 
into the comparison The highest figure of merit is 
awarded to the Japanese battleship “Mikasa,” which 
carries 15.23 points. The second most e‘ficient vessel 
is also a Japanese battleship, the “Shikishima,”’ with 
“Formidable,” of 
Great Britain, 12.17 points; the “Suffren,” of France, 
11.70; “Duncan,” Great Britain,” 11.46; 
Russian, 11.23; “Retvisan,” the battleship built by the 
Cramps for Russia, 9.16; the “Kaiser Friedrich,” 7.38; 
the “Charlemagne,” of France, 6.15 points; the “St. 
Bon,” Italy, 5.23; and the “Alabama,” of the United 
States, 5.23. While we are quite willing to ddmit that 
the “Mikasa,” with 2 knots higher speed, larger 
coal capacity, and bigger displacement, is a better 


14.15 points; then follow the 


“Cesarevitch,” 


ship than the Alabama,” it is, on the face of it,. ab 
surd to affirm that the ratio for fighting values is as 
15 to 5 It seems that the data used by the author 
was taken from an Austrian naval annual, and it is 
likely that the gun power of the “Alabama” is based 
upon the supposed use of the old brown powder. More 
over, it is also possible that the normal has been con 
fused with the maximum coal capacity. A few errors 
of this kind will readily account for the low position 
of this vessel on the list On the whole, we think 
that the comparative table before us simply affords 
additional proof of the impossibility of determining, 
except by the actual test of battle, just what is the 
relative efficiency of warships of widely different de 
sign. 
- 2e-e-e ee 
COMPARATIVE COST OF PRIME MOVERS. 

The present century will not have run very far on 
its course before the manufacturers of industrial es 
tablishments will be confronted with the problem of 
making a choice between three or four different prime 
movers, with a view to selecting the one which has 
the strongest recommendation on the grounds of 
economy This choice will not be an easy. one, except 
in certain specified localities where the conditions are 
such as to make the adoption of a particular type of 
power clearly desirable In the nineteenth century 
no choice of powers has presented itself, not at any 
rate in the second and third quarters of- the century, 
in which the steam engine had established itself as 
the universal prime mover without any serious com 
petitor in sight In the last quarter of the century 
it is true, the wonderful development of the water 
turbine, the electric generator, and the transmission 
line, has brought into the field a competitor whose 
superior economy is undisputed when the competition 
takes place in the immediate locality in which the 
water power is developed This superiority, indeed, 
is only challenged when.the increasing length of the 
line begins to multiply the cost of the transmission. 

The most notable developments of hydraulic power 
which have taken place in the past decade are those 
at Haute-Saboie in France, at Rheinfelden in Germany, 
and at Niagara; and the undoubted success of these 
installations has led to the construction of a large 
number of less important plants, that differ from these 
merely in the magnitude of power developed, and the 
details of the turbines and generators. It is probable 
that at the present writing the total amount of hy 
draulic electric power which is now being generated 
the world over is somewhere between 400,000 and 
500,000 horse power. There are signs, in the opening 
years of the century, that a third competitor in the 
generation of large quantities of power in central 
stations has appeared in the shape of the utilization 
of furnace and producer gas in gas engines of large 
dimensions Gas engines of as high as 700 horse 
power have been built, and they are working smoothly 
and economically, while at several mills in Belgium 


the blast furnace gases have been used for driving 





gas engines which supply the blast 

The question of the relative economy of steam, water 
and gas was treated at considerable length in a paper 
presented by Mr. J. B. C. Kershaw at a recent meet 
ing of the British Association, and the conclusions 
which were reached were based upon a large amount 
of data, which had been carefully gathered from 
various existing plants. In order to secure a common 
basis of comparison the author has calculated the 
results upon the baris of the cost per year of 8,760 
hours, the results being tabulated in connection with 
the locality in which they were achieved, with the 
object that local conditions, such as cost of labor 
fuel, transportation, etc., might carry their full weight 

In regard to hydraulic power there is considerable 
variation in the cost, due chiefly to the wide difference 
in the first cost of the plant. But little preliminary 
work was required in some cases, while in others 
there was a vast amount of costly work in the construc- 
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other con- 
comitants of a The 


first cost per horse power varies from $17, at Vallorbes, 


tion of canals, forebays, tailraces, and 


hydraulic-electric imstallation. 


to $320, at Lyons, France. The charge to consumers 
is determined very largely by the cost of the distri- 
I Thus, in Norway, the price per electric horse 
power, per year of 8,760 hours, is $5, while at Niagara 
the average price is $21, the charge depending con- 


siderably upon the amount that is required by the 
consumer 

From the estimates of the lowest practicable cost 
of steam power we gather that in America the lowest 
practicable cost for steam per horse power per year 
is under the most favorable conditions $17.50, and in 
the United Kingdom $18. In Switzerland the lowest 
cost of steam power is placed at $45 per year. Under 
normal conditions, for steam power to compete suc 
cessfully with water power, the former must be gen 
erated in bulk. 
50,000-horsepower 


If this be done, it is estimated that a 


plant using coal at $1.75 per ton 
could produce power at a cost of $18 per horse power 
per year 

With reference to gas power, the author is of the 
opinion that the cost depends greatly upon the source 
and character of the gas, while to realize higher econ 
omy for gas engines over steam engines, it is not nec- 
essary to use the largest sizes, the economy being 
particularly marked in motors of moderate size. It is 
estimated by Meyer that if blast furnace gas be used 
the cost of an electric horse power per year will be 
$20, and that with the use of Mond producer gas the 
cost will be $25 per year. 

Summing up, a comparative estimate based upon the 
recorded cost for water power and 


lowest actually 


steam power shows that hydraulic power in Canada 
is being produced at a cost of $6.25 per annum, that 
in England the lowest actual cost of steam per horse 
power is $20 per annum, while in Germany, with gas 
engines using furnace gas, the lowest estimated cost 
per horse power per year is $20, and in England, with 
the use of producer gas, the lowest estimated cost per 
annum per horse power is $25. While this comparison 
verifies the general opinion that if the first cost is not 
excessive, the water turbine is by far 
of all 
draulic 


the cheapest 
cost of the hy 
plant is heavy, or the transmission line ex- 


prime movers, when the first 


ceeds a certain length, the difference between the 


relative cost of water, steam, and gas power gradually 
disappears 


—> + 6 
EFFICIENCY IN ACTION 

Is it not to be inferred from remarks in the Decem- 

ber 1* issue of the Scientiric AMERICAN on “The Com- 


Efficiency of the Krupp, Armstrong: and 


that the naval ordnance expert 


parative 
Schneider-Canet Guns” 
secures efficiency of fire rather more through the me 
dium of high projectile velocities than that of -projec 


tile weights? There appears, however, to be’ an excep 
tion to this rule, in the case further on recited, as 
relates to the German navy. It is well known that 


projectiles disproportionately reduced in the matter of 
weight for the caliber are so conditioned as to have 
them velocities 


imparted to high muzzle 


at the time exceeding the prescribed pressure 


extremely 
without 
limits, and the error of this practice cannot be better 
appreciated than in the case of cork or wood projected 
from a rifle and made to penetrate resisting media, like 
that of 
form, 


wood, plank or glass, and without change of 
when the penetration follows the instant of 
passage of such projectile from the bere of the gun. 

If we consider this matter of projectile weights and 
velocities from the small arm standpoint, it will be 
found that there is a special ratio of weight to the 
area of cross-section for small arm projectiles, which 
serves as a guide in the ballistic problem, this ratio 
being 3,000 grains per inch area of cross-section. 

It would therefore be unwise, before a ratio has been 
settled upon in the construction of any projectile, to 
determine beforehand upon any arbitrary velocity. It 
would be better in the first place to properly propor- 
tion the projectile and after that ascertain by experi- 
ment the velocity which shall accord or accommodate 
itself to the powder pressure restrictions. Proceeding 


upon any other line is absolutely incorrect and is of 


the nature of ignorance or pretense, Keeping in mind 
this idea our argument may be carried to a legitimate 
conclusion 

The writer of the article before referred to states 
that the velocities employed in the naval service are 
much higher than those common to weapons for fleld 
guns, and that “regret is expressed by many naval offi 
cers to see the 13-inch gun displaced by the 124nch, 
3-inch shell at long range 
greater than that of the older 12 


the hitting power of the 
being considerably 
inch shell,” 
of the 12inch projectile has been 


Are we to infer from this that the weight 
reduced in a ratio 
to its area of cross-section not in accord with ballistic 
requirements and the purpose of increasing its muzzle 


velocity to secure a muzzle energy approaching that 


*See ulso SurpLement December 1. 
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of the 13-inch rifle, but which ratio of construction 
results in disproportionate loss of energy at battle 
ranges? 

The relative weights of properly proportioned pro- 
jectiles for the 13-inch and 12-inch calibers with like 
“sectional density” requires their ratio to hold at 
figures of 17 to 14, that is inversely as the square of 
the diameter of their cross-sections, and not as the 
cube of this homologous line where a similar propor- 
tioned projectile is sought for. 

“When the public hears that a gun of a certain cali- 
ber is capable of a velocity of 3,000 feet per second, as 
against velocities of 2,600 feet per second in other 
guns of the same caliber,” it is usually inferred that 
“the high velocity weapon is incontestably the most 
effective,” whereas should consideration not have been 
given to the weight of projectile employed, the state- 
ment is quite misleading. 

What, we ask, is the purpose of the naval ordnance 
expert in so constructing projectiles as to be ill-propor- 
tioned to ballistic requirements? Are his estimates 
based entirely upon work at close quarters or short 
ranges, where muzzle energy is the criterion of effi- 
ciency; or is the sacrifice due to an effort to provide 
the greatest total number of rounds that the restric- 
tions of vessels’ ton displacement will permit? What 
is the value of muzzle energy and penetration, if fol- 
lowed by anything assimilating the instability in flight 
of cork or wood projectiles or where the impact energy 
at ranges where real work is expected to be accofn- 
plished is disproportionately and materially reduced? 

“tn determining upon the armament of their navy, 
the Germans have evidently been governed by this con- 
sideration (the hitting power of the projectile), for it 
is a fact that Krupp guns, with which their ships are 
armed, fire projectiles which are considerably heavier 
for any given size of gun than those used in any other 
navy. 

“Although the muzzle velocities given in the 
ballistic tables of these guns are not so high as those 
of other nations, the muzzle energies are greater, and 
the ‘remaining energies’ are enormously so.” (The 
italics are ours.) 

Here the German at least appears to be working on 
whatever there may be to 
justify a variety of velocities and projectile weights 
for the like caliber guns, it is not at all.clear that 
38-inch rifle in our service is disparaged by 
a comparison of its muzzle energy with that of its 
rival the 12-inch, our land defense should be expected 
to discount stable platforms and favorable conditions 
as to weights and their accessories incident to and 
necessary for the service of monster rifles. Certain 
it is this land defense must not be and never will be 
subordinated to the restrictions imposed upon bat- 
teries afloat, nor can it afford to avail itself of all ad- 
vantages of the kind noted. 

The one and half per cent of hits, of al! shots fired 
at Santiago by our fleet in the running fight with 
showed more favorably for the smalier 
and so-called “rapid-tire guns’ than for those of larger 
but this engagement is insignificant in com- 
parison with conflicts yet to be anticipated upon the 
sea. There has been nothing either here or at Manila 
to suggest the dismounting of the heaviest type of 
guns on our seaboard, or the removal of disappearing 
carriages where already they have been placed. 

Reverting again to the small arm or miniature phase 
of the problem, here at least is a sphere of action 
where the fighting factors on land and sea are bound 
by common ties and should be governed by common 
principles. A caliber, 0.23, was at first selected for 
the navy rifie, and a 135-grain bullet was at first 
adopted and then discarded in favor of. the 112-grain 
miniature capsule. 

in this instance had the same prejudice for light 
weights and high velocities permeated the entire sys- 


proper lines, and reason 


because the 


the enemy, 


caliber; 


tem? How much better it would have been to follow 
the ratio (3,000 grains per inch area of cross-section) 
employed in the 0.45 caliber Hotchkiss navy rifle in the 
army 0.45 caliber Springfield small arm, and one which 
had been accepted for the army 0.30 caliber magazine 
arm. 

What follows from the 2,700 feet per second muzzle 
velocity of this 112-grain bullet? A falling off from 
the extravagant start to 971 feet at one-half mile range, 
while, on the other hand, a well-proportioned bullet 
of 135 «rains weight for the caliber, with its start of 
2,500 feet per second, makes a showing by some 40 
feet per second in excess of this “remaining velocity” 
at this half-mile range, 

In other words, the disproporticned bullet has lost 
1,729 feet or 66 per cent of its original velocity, while 
the well-proportioned bullet loses but 1,490 feet or 60 
per cent of its original velocity, and both arrive with 
energies in the ratio of 234 to 305 foot-pounds respec 
tively in favor of the bullet of proper weight. What 
has the high velocity advocate to say, after this? 

Further than this, the weight of bullet at 
the greater mile range by computation indicates but 


lesser 


83 


90 foot-pounds “remaining energy,” against 130 foot- 
pounds for the greater weight projectile of the same 
caliber, and this notwithstanding the fact that the 
muzzle velocity of the more weighty bullet was but 
93 per cent of that of its lighter competitor. 

In the foregoing comparison of ballistic properties 
the writer has erred on the right side of the argument 
by assuming values for velocities in the computations 
so great as 2,700 and 2,500 feet per second, whereas 
such velocities cannot be and never have been realized 
in practice. Computation somewhat nearer the mark 
will be found in estimates of 2,500 and 2,300 foot- 
seconds respectively, and such ratio will be useful and 
comparable with that of the 0.30 caliber rifle projectile, 
which is the present adopted caliber for both services. 
The muzzle velocity for the 0.30 caliber arin does 
not exceed 2,000 feet per second, but its weight of 
bullet (220 grains) more than compensates for this. 

The efficiency of this 0.30 caliber weight of projectile 
with but 2,000 feet per second muzzle velocity is quite 
marked at the half-mile range, and eyen ailowing a 
start of 2,700 feet per second for its little (112-grain) 
competitor the ratio of velocities for these bullets for 
this range is as 901 to 971 respectively: and their “re- 
maining energies” for the range as 234 to 397 in favor 
of the 0.30 caliber bullet, a ratio falling off to 175 and 
90 foot-pounds respectively at a range of one mile. 
If anything were wanting to stimulate the practical 
man in his effort to secure the greatest efficiency with 
arms of all calibers it would be to look a little closely 
into this matter of weights. -t 

SCIENCE NOTES. 

A fire in the pathological museum of the University 
of Berlin on January 16 damaged Prof. Virchow’s col- 
lection of skeletons and other objects. 

The new mint at Philadelphia, Pa., is being sumptu- 
ously decorated with glass mosaic. The mosaics with 
figures are eleven in number, and have been designed 
by Mr. William B. Van Ingen. 

The patrol wagons of Allegheny, Pa., have been 
equipped with medical outfits, and the sergeants of 
the police have been instructed how to render aid to 
the sufferings of victims of accidents, The equip- 
ment includes antidotes for poisoning, dressings for 
burns and almost everything that is used in emer- 
gency cases. 





A large pottery firm in Staffordshire (England) has 
been carrying out a series of experiments with a 
view to manufacturing glazed china without white 
lead. The mortality among the workers, due to white 
lead poisoning, is heavy, and efforts have béen made 
for some time past by legislative and other methods 
to reduce the misery of the employés engaged in this 
trade. The firm in question has produced numerous 
articles by an improved process, which are equa! in 
every respect to those produced by the white lead 
process. Attempts are also to be made to apply the 
system to the manufacture of earthenware. 

The Comte da Schio is busily engaged in the con- 
struction of his airship. The first vessel will be a 
small one, measuring only about 100 feet in length. It 
will have accommodation for two passengers. The 
power for propelling the vessel will be placed in the 
fore part of the car. Should the preliminary trials 
prove successful the Comte proposes to construct a 
larger machine. The Duke of the Abruzzi is dis 
playing a keen interest in the invention, and has 
expressed a desire to accompany the inventor upon 
his maiden voyage. Should the machine prove suc 
cessful it is quite possible that the Duke of the 
Abruzzi may take it with him upon his next Arctic 
expedition. The Comte does not claim to be able to 
sail against the wind. His intention is rather to take 
further advantage of the winds blowing in the direc- 
tion in which he is traveling, to aid him in the steer 
ing of his machine. 

The strike among the lace workers of Calais will 
have the effect of considerably injuring this important 
French industry. No less than 14,000 employés are 
standing idle. For some years past the competition 
between the Calais and Nottingham lace manufactu- 
rers has been very acute, and now that cessation of 
work has ensued at the French center, the lace makers 
of Nottingham will reap inestimable benefit. The 
specialty of the Calais trade industry, however, is 
the manufacture of the ailk lace for mantle makers, 
but, owing to the demand for the article being very 
limited, it is not anticipated that the Nottingham 
makers will compete very energetically in this field, 
It is in the manufacture of the Valenciennes, fancy 
cotton laces, and cotton fancy nets that the French 
trade will suffer. The French article has never been 
equal in quality or finish to the English product, and 
consequently it has been somewhat cheaper, but once 
the trade returns to Nottingham it is doubtful whether 
Calais will it, owing to the tendency 
among the lower their 
prices 


ever regain 


English manufacturers to 
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THE SPONTANEOUS BREAKING OF AN INKWELL 

If a mess of molten metal or of glass be allowed 
to cool suddenly, the outer portions will be chilled 
while the inner portions are still hot, and the thinner 
portions will be cooled more quickly than the thicker 
portions. The arrangement of molecules which re 
sults from this unequal cooling leaves parts of the 
mass under a tension so great that a very slight shock 





SPONTANEOUS FRACTURE OF AN IMPERFECTLY 
ANNEALED INKWELL. 


or even a change of temperature may cause fractures 
That is why lamp-chimneys often break so mysterious 
ly, and that is why the inkwell of which Mr. George 
L. Minnott, the postmaster of Worcester, Mass., sent 
us the picture herewith reprotuced, cracked so curious 
ly when ink was poured into it 

Glass vessels not properly annealed may be kept 
for years before they break; for it is 
only under certain conditions that such 
accidents occur Every boy has seen 
those curious “Prince Rupert's drops’— 
made of molten glass which has been 
dropped tonto water and thus suddenly 
chilled—the heads of which are so hard 
that they resist sharp blows, but the long 
tails of which, when broken, suddenly 
destroy the unequal strains and reduce 
the drops to mere dust. Another singular 
instance of unequal strain is te be found 
in the Bologna flask, the body of which is 
capable of withstanding severe blows, but 
the thick bottom of which te under so 
great a tension that it is shattered by a 
slight scratch 

The post office inkwell is merely a modi- 
fied Prince Rupert drop or Bologna flask, 
imperfectly annealed and easily broken 
by a sudden change of temperature or by 
a blow properly delivered 

->-ere - 

THE SUBWAY OF THE CITY OF BERLIN 

rhe building of the elevated railway of 
the city of Berlin has so far progressed 
that the major portion of the structure 
is now almost completed. The subway 
system which, together with this elevated 
railway, will relieve the congestion of 
Berlin's traffic, is also in the course of 
construction, and is now, according to 
the Illustrirte Zeitung, in its most in- 
teresting stage 

From the main road of the system, ex- 
tending from east to west (from the 
Warsaw Bridge to the Zoological Gar 
dens), a branch line, about 1,200 yards 
in length, runs to the Potsdamer Platz 
and ends there in an underground ter- 
minal. From the junction of this branch 
line with the main line, the road de 
scends 4.2 meters (13.7 feet) below 
the surface of the Potsdamer Platz, pass 
ing first over a bridge which spans the 
Landwehrkanal and then running down 
@ ramp between Kiéthenerstrasse and the 
Potsdamer Ringbahnhof toward the 
Droschkenplatz (cab-stand) of the Pots- 
dam Station. The down grade or ramp 
carries the road beneath the street level, 
from the Droschkenplatz to the Pots- 
damer Platz, a distance of about 300 
meters (984 feet). This part of the road 
under the Droschkenplatz is so far ad- 
vanced that the form which the subway 
will assume can easily be seen. Here 
the subway is to be made wide enough 
to aceemmodate four tracks. Excava- 
tions to a depth of 3.5 meters (11.5 feet) 
were first made. Then, in the line of the 
walls of the tunnel, trenches were dug 
down to the lowest level of the tunnel 
excavation. In these trenches a water- 
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tight asphalt-felt sheathing and concrete side walls 
were built. 

Before the roof is placed upon these side walls, the 
earth and rock still remaining is excavated and car- 
ried away by open box-cars either to those places 
where it can be utilized or to the Landwehrkanal, 
where it is loaded on scows. When the excavation 
for the tunnel has been carried to the full depth, con- 
crete is laid to receive a water-tight sheathing, con- 
sisting of three layers of asphalt, which are connected 
with the asphalt-felt of the side wall sheathing. The 
tunnel is therefore embedded as it were in a continuous 
water-tight trough. The floor of the tunnel consists 
of concrete three and one-quarter feet thick. The roof 
is formed by extending steel beams, spaced 5 feet apart, 
from wall to wall of the tunnel and filling in the spaces 
with arched concrete, which is finished off flush with 
the tops of the beams. Over the entire surface, thus 
formed, a water-tight sheathing of asphalt-felt is laid. 
By reason of the exceptional width of this portion of 
the tunnel, iron pillars will be set up between the 
tracks, except at those places where switches may be 
necessary 

The second stretch of this underground road will 


be constructed in a similar manner.: As our first illus- 


tration shows, the tunnel is built 0 that the street 
traffic is interfered with as little as possible. 

In order to drain off the water which is here and 
there encountered, pipes are laid at each side of the 
tunnel (as shown in Fig. 2) through which the water 
is pumped by centrifugal pumps to a main leading 
to the Landwehrkanal. After the water has been thus 
removed, excavation can be resumed. To prevent cay 
ing in, the sides of the excavation are shored up with 
boards and croas braces, the shoring being removed as 


the construction of the side walls progresses. 





Fig. 1.—THE BERLIN SUBWAY IN TAUENZIENSTRASSE. 





. Fig. 2.—EXCAVATIONS FOR BERLIN SUBWAY, SHOWING THE WATER PIPES. 
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A LENS ATTACHMENT FOR LAMPS. 
In order to increase the illuminating power of lamps 
a Cincinnati inventor, John C. Molloy, places a tubular 








TUBULAR LENS FOR LAMPS, 


lens around the lamp-chimney opposite the flame and 
hoids the lens concentrically with the chimney by 
means of a retaining and spacing ring, 
so that an air-space is left By this ar- 
rangement the lens is securely held in 
place on the lamp and so refracts the 
light that the illumination of a room is 
effectually increased. 
- eee — — 

The Trans-Siberian Railway. 

The Trans-Siberian Railway author 
ities have had a great deal of trouble 
with Lake Daikal. The lake is about 65 
miles wide, very deep, and exceedingly 
Stormy the greater’ part of the year. 
marshy for a 
the water line 


The banks are very 
long distance from 
to the hard 
they have large ice breaking steamers 


surface. At present 


of the American system, with barges 
attached for transportation of passengers 
and merchandise. The cars are also con 
veyed on these barges. This preliminary 
arrangement was made, as they were 
in a hurry to make connections. while 
at the same time they were surveying a 
line around the lake. It sometimes hap 
pens that passengers and cars cannot be 
landed on the other side, in consequence 
of the storms on the lake, and are kept on 
board of the steamers from twenty-five 
to forty hours at a time. 

At present they have finished the sur 
veying of two Kroogo-Baikal lines. The 
word “kroogo” means “circuit.” One of 
these lines has been selected and will no 
doubt be built in the near future. This 
will run by way of Olchy and Toogoont 
chili, thus avoiding a number of tunnels, 
so that in the whole distance from 
Irkutsk to Kooltooga it will only be nec 
essary to build two tunnels, each 1,120 
feet long. By this means several million 
rubles will be saved which were expected - 
to be expended in the construction of the 
line around the lake. Engineers believe 
that if the selected line is again carefully 
looked over even the two tunnels can be 
avoided, and in this case there will be no 
underground excavations to be made on 
this section. 

_ ee 

Wiretess telegraphy in Honolulu and 
the various islands of the Hawaiian group 
is now in practical working order. The 
stations on the various isiands hav~ all 
been established, and the tests made show 
that everything is in perfect order, Com 
mercial messages will now be received 
The service will include all of the islands 
except Kauai. One station is at Honolulu, 
one at Hilo and one on the island of 
Lanai; the latter is the connecting sta 
tion between the two others. By means 
of a cable messages can be sent from 
Lanai to the island of Maui, 
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THE TELEPHONE AUTO-COMMUTATOR. 
Every one who is obliged to use a telephone knows 


how long it takes to make connections in the central 
office. Inventors have’ dreamed of devising some 
means whereby it would be possible to permit sub- 


scribers to call one another without the aid of the 
central office 

Such a scheme seems visionary at first sight, since 
a, person naturally asks how it could be possible for 
an apparatus, at any of ten 
thousand subscribers, any two who wish to be momen- 


instant, to select, out 


tarily connected 

It is a fact that during the twenty years that tele 
phone lines have been operated it has been impossible 
to accomplish this object, although several apparatus 
have been proposed and tried. The Direction Générale 
des Postes et des Télégraphes, which. has conducted 
the French telephone system since 1891, installed in its 
offices about three months ago, says La Nature, a trial 
American and called an 


apparatus invented by an 


“Auto-Commutator,” which appears to combine all 
the features requisite for attaining the end desired. 
communication 


confusion in the line, and as 


The auto-commutator gives direct 


at once, without any 
sures entire secrecy of the conversation. If the sta 
tion called up is “busy” the subscriber calling is at 
once notified of the fact by a peculiar humming sound 
produced by his instrument 

We will not 


tion of the mechanism by 


undertake to give a complete descrip 
which these different re 
sults are obtained, but will endeavor merely to explain 
the principle of the system. All the subscribers are 
connected with a central station (Fig. 3), where each 
(Fig. 1) 
terminate the line wires of all the other 


is represented by a commutator apparatus 
at which 
subscribers 

(Fig. 2) which 
battery, the usual devices for conversa 


Each subscriber has an instrument 
comprises a 








Fig. 1.—DETAILS OF A SUBSCRIBER’S COMMUTATOR 
AT THE CENTRAL STATION. 


tion (transmitter, P, and receiver, £), a call bell, and 
a special mechanism which is indicated at the exterior 
dial, L, 
numeration 


by a provided with figures of the decimal 
This dial is movable around a central 
pivot, and is provided at its circumference, opposite 
each figure, with an aperture into which the finger 
may be inserted. In order to form any number what 
ever, each of the figures that goes to make up the 
number is brought in succession opposite a stop fixed 
beneath the dial After each figure is thus indicated 
the finger is removed from the aperture correspond 
ing to such figure, and the dial returns automatically 
The dial in its motions carries 


along with it a toothed wheel which is connected with 


to its initial position 


the battery and breaks the circuit of a number equal 
every movement. For ex 
ample, when the finger is inserted in aperture 5, and 


to the figure indicated by 
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the latter is moved to the stop, five emissions of cur- 
rent are produced in the line. The commutator 
placed in the central office is actuated by this current. 
An electro-magnet, ZH, at each emission causes a ver- 
tical rod, A B ©, to ascend one notch. This rod car- 
ries three horizontal pins, which can be brought in con- 
tact with the extremities of all the wires. The wires 
are arranged circularly, one alongside of the other, in 
superposed rows, at the bottom, D, of the apparatus. 

It is therefore possible, from the calling station, to 
determine the vertical position of the pins 1, 2, 3 oppo- 
site the row which has been chosen. And by the 
rotation of the rod, A B ©, the horizontal position of 
the same pins, which must be assumed in order to 
make the necessary contacts, can be likewise de- 
termined In order to obtain greater resources in 
the combinations the two line wires are used separate- 
ly, and one or the other is employed, according to cir- 
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rung theetelephone receiver is unhooked. If the line 
is already in use the subscriber hears a humming 
that indicates the fact to him. The receiver is hung 
up and the subscriber waits a few minutes before 
making another cali. 

From what has been said it follows that it is pos- 
sible to bring the pins of the commutator red into 
contact with all the tines of which the extremities 
end at the bottom, D. This condition alone would 
suffice for a number of subscribers not exceeding a 
hundred, but, in order to avoid the use of too large 
a number of these apparatus, when there are several 
thousand subscribers, an arrangement has been adopt- 
ed by which it is possible to combine them in groups. 
The one actuated first seeks in one group the “thou- 
sand” demanded, and in another group the hundred 
and the units corresponding to the number called 
up. Such combination of the apparatus, which is ob- 
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Fig. 3.—CONNECTION OF ALL THE COMMUTATORS AT THE CENTRAL STATION. 


cumstances, the earth 
cuit. 


being used as a return cir- 
After the use of one wire for the emissions 
of current to give the vertical motion by means of 
the electro-magnet, 2, the second is used for determin- 
ing the horizontal means of the electro 
magnet, H. This changing of wires is done auto- 
matically at the last Hence 
the dial should always be made to effect the same 


motion by 


revolution of the dial. 


number of movements, whatever be the number to be 
inscribed. In the apparatus new under experiment 
in Rue de Grenelle, for example, which is constructed 
for 9,999 subscribers, it is 


necessary always to in 


dicate a number of four figures, with the exception 
After the 


su)acriber has thus marked the number of the corre 


that zerces may be used at the beginning 


spondent whom he asks for, hé has merely to push 
th: button of the call bell, which receives its current 


from the central station. After the bell has been 


tained by means of the third contact pin, is analogous 
to that which is now made between different district 
offices or between the groups of the same offices. It 
permits of doing duty for an unlimited number of sub- 
scribers, so to speak. Nevertheless, upon the whole, 
although the pieces of the mechanism sre not very 
complicated, there results, from thelt great number 
and the multiplicity of the automatic contacts that 
must be made, a certain complication that increases 
with the number of the subscribers. So, in order to 
begin the practical application of this system, which 
has given good results up to the present in the ex- 
periments that have been made with it, M. Mougeot, 
Under-Secretary of State, has decided that the tin- 
stallation should be effected in the first place in a city 
with but a hundred subscribers 

costly, since it must be 


The apparatus is quite 


constructed with great care; but the price is of small 
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consequence in comparison with the capital repre 
sented by the salaries of the personnel that they re 
place At all events, the operation is exceedingly 
simple; communications are obtained with very great 


rapidity, and the rather acrimonious remarks that 


are so frequently exchanged between the subscriber 


and the “telephone girl’ will be dispensed with 
>> + era 

THE HAMBURG AMERICAN YACHT “ PRINZESSIN 

VICTOPIA LUISE.” 

It is now about ten years ago that the Hamburg 
American Company made ithe experiment of sending 
one of their regular passenger steamers, the “Augusta 
Victoria,” fer a winter trip from Hamburg to the Med 
iterranean The venture was looked upon as some 
what in the nature of an experiment, and it was under 
taken partly with the object of giving employment to 
the vessel during the slack season of the transatlantic 
trade. The tour was such a thorough success that ‘t 
was determined to make New York the starting point 
of the next trip, the results of which were such as to 
justify the company in instituting a regular winter 
service of this kind In the earlier years of the ven 
ture, the greater proportion of the passengers were 
European; but of late years Amerivans have shown 
such a growing appreciation of these tours, that to-day 
the bulk of the passengers are taken aboard at New 
York city 

For some time past the directors of the company 
have realized tha’ the popularity of these Oriental 
tours would be greatly increased if a vessel were 
specially designed and built for the service, and in 
the handsome yacht which forms the subject of our 
front page illustration, they have embodied all those 
features of convenience and comfort that have been 
suggested by the experiencs of the past decade. The 
“Prinzessin Victoria Luise,” which has been so named 
in honor of the youngest child and only daughter of 
the German Emperor, conforms in her appearance 
speed and appointments to the present accepted ideas 
of what goes to make up a first-class cruising yacht 
With the exception, perhaps, of the new royal yacht 
recently built in Great Britain, she has the largest 
displacement of any yacht in the world, although her 
speed is considerably lower than that of the Russian, 
German and. British imperial yachts. The “Queen's 
Yacht,” as she has been called, is 420 feet long, with 
50 feet beam, 18 feet draught and a speed of 205 
knots, her displacement being 4,700 tons, or 200 more 
than the “Victoria Luise The “Victoria Luise” is 
450 feet in length by 47 feet in beam, with a 
molded depth of 30 feet, and a trial speed of 16 knots 
The Russian imperial yacht “Standart” is 410 feet in 
length, 50 feet 7 inches in beam, has a draught of 20 
feet, and a trial speed of 21.5 knots. The “Hohenzo!l 
lern” is 370 feet in length, 45 feet in beam, has a 
molded depth of 33 feet, and a trial speed of 21 knots 
The “Prinzessin Victoria Luise” is driven by twin 
screw, triple-expansion engines which indicate 4,000 
horse power when the vessel is traveling at 16 knots 
an hour. Her ordinary cruising speed, however, will 
be about 13% knots‘an hour 

As will be seen by our engravings, she has all the 
characteristics of the modern yacht, such as the clipper 
bow, bowsprit, long overhanging stern, and ample 
promenade deck room. The vessel is given up entirely 
to the accommodation of passengers and crew. There 
are no second or third class accommodations, and the 
staterooms are loftier and more roomy than those 
which are found on the transatlantic service. Passen 
gers are accommodated on three decks, known as the 
saloon deck, the upper deck and the promenade deck 
There is also a large gymnasium located amidships 
between the two funnels on the boat-deck. The dining 
saloon, which is on the saloon deck forward of the 
boiler room, accommodates a little over 200 passen 
gers, this being the number that can be carried when 
the ship is completely full. A particularly pleasing 
feature in the saloon is a series of high-class paint 
ings, representing the harbors of Constantinople and 
Sydney, and various landscapes in Germany and in 
North America. One of our views is taken from the 
gallery on the upper deck and shows the open well 
through this deck and the promenade deck, by which 
light is received from a broad glass dome above the 
social hall. This arrangement is similar to that on 
the “Deutschland,” and by giving an open view through 
three decks it affords a sense of spaciousness which 
is decidediy pleasing. The upper deck is devoted en- 
tirely to staterooms, while on the promenade deck 
above are the social hall, library and smoking-room. 
The former is tastefully decorated and furnished in 
red, the walls being enriched with a series of beau 
tiful paintings illustrative of scenes in the Mediter- 
ranean and the Orient. The smoking-room is finished 
in carved oak and the walls are relieved with num- 
erous majolica paintings, illustrative of various 
aquatic sports. Agreeably to her duties as a yacht, 
the “Prinzessin Victoria Luise” affords a particularly 
spacious promenade or the promenade deck, and a nov- 
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el feature, now introduced for the first time, is the 
provision of deck shelters, which are formed by ex- 
tending aft the walls and roof of two of the deck 


houses, thus providing an open air shelter, where pas 
sengers can get the sea air without being exposed to 
wind and spray 

Immediately aft of the larger of these shelters is a 
space measuring about 45 feet by 50 feet, in which the 
hatchways have been laid perfectly flush, in order to af 
ford a smooth dancing floor. A permanent awning 
framework is provided, with a view to entirely inclos 
ing this over with canvas, and thus affording a shel 
tered ball-room, the orchestra being placed in the per 
manent shelter above described 

Another novel feature which has been carried out 
on quite an elaborate scale is the gymnasium, of which 
we present an interior view. It is fitted with Dr 
Zander’s system of gymnastic apparatus, of which 
there are fully a dozen different electrically operated 
pieces installed. One of these, which is known as 
the horse, is intended to imitate the movement of a 
trotting horse, vertical and slightly horizontal recip 
rocating movement being imparted by means of cams 
and connecting rods There are also a bicycle it 
form of rowing machine, and the customary chest 
weights, dumb-bells and Indian clubs Most of the 
apparatus, however, is designed to enable the user to 
subject himself to more or less violent mechanical 
massage, the rubbing and kneading being performed 
by rapidly reciprocating rubber-tired wheels 

The yacht started on Saturday, January 26, for her 
first cruise, one of thirty-five days to the West Indies 
and Venezuela. She will touch at all the more import 
ant points in the islands and at La Guayra, where a 
stop will be made for several days’ trips into Venez 
uela. Here it may be mentioned that on account of the 
great number of landings which are made in the course 
of a tour, the yacht is provided with two large naphtha 
launches, each capable of holding forty passengers 
and six lifeboats which are constructed on the lines 
of a surfboat, to facilitate landings at points where 
boats of this type are required. On her return to 
New York, the vessel will start on a fifty-seven days’ 
cruise to the Mediterranean and the Black Sea, and on 
the following May a three weeks’ trip will be taken 
around England, Ireland and Scotland. Then there 
will follow two trips to the North Cape; and the season 
will close with a voyage through the Baltic, touching 
at the important points, including St. Petersburg 

a —elipen pein witness 
Swiss Hydraulic Plant. 

\ | 
land by a large company The motive power of the 
Avancon will be utilized for a generating plant which 
will furnish electric lighting for the town of Bese with 
its numerous hotels, and for the transmission of power 
to various enterprises in the neighborhood. A large 
part of the current will be used for the new rack-and- 
pinion electric railway which runs from Besc to the 
towns of Gryon and Villars. The hydraulic plant will 
include a dam of 32 feet upon the Avancon, from which 
a canai of 4,300 feet will run underground to a reser- 
voir, and from there a conduit of 1,200 feet leads to 
the turbines. The generating station will be laid out 
for six groups of turbines and dynamos. The head of 
water will be nearly 500 feet, giving 1,300 horse power 
at the turbines during low water, and 2,400 horse power 
for the greater part of the year. The installation of 
the reservoir and canal will be carried out by the use 
of “béton armé,” on what is known as the Malgarim 
system. The high-pressure conduit is in cast iron laid 
upon the surface; an overflow conduit in cement will 
be also provided, this being 910 feet long. The sta 
tion will be equipped with six high-pressure turbines 
of the Escher-Wyss pattern with horizontal axes, each 
giving normally 400 horse power at 600 revolutions 
they are provided with automatic regulators of im- 
proved type. The dynamos are direct-connected to the 
turbines, four of these being Westinghouse three-phase 
alternators giving 33 amperes per phase at 3,200 volts 
The remaining two dynamos are six-pole direct current 
generators having a capacity of 300 amperes at 700 
volts the sub-stations will contain transformers built 
by the Compagnie de l'Industrie Electrique, of Geneva; 
from these current will be distributed for lighting and 
traction, using different systems of distribution accoril- 
ing to the needs of each case. One of the main fea- 
tures of the system will be the supplying of small mo- 
tors in the town of Besc and the surrounding district; 
the motors will range from 30, 12, down to 1 horse 
power. The electro-chemical works of Monthey witl 
take about 900 horse power to supply three motors of 
the triphase type of 300 horse power each 
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Tue steamship “Mariposa” arrived at San Francisco 
January 12, from Australia, breaking the record which 
she had for fast time across the Pacific. The actual 
steaming time from Sydney was twenty days three 
hours; from Auckland, sixteen days twelve hours; and 
from Honolulu, five days eighteen hours. 
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Engineering Notes, 

It is estimated that the dense fog in London costs 
the city from $250,000 to $500,000 daily in the mat 
ter of bills for gas and electricity. 

A new bridge is being planned for the Bosphorus. 
The designs which have been prepared are extraordi 
nary. Each tower is surmounted by what appears to 
be a mosque with domes and minarets. 

The Erie Railway is remodeling its passenger ter 
minal facilities in Buffalo, in view of the business 
which will undoubtedly accrue to it, as well as other 
lines which enter Buffalo, by reason of the coming 
Pan-American Exposition. 

Senator Hoar has introduced a bill into the Senate 
making train robbery in the United States and its 
territories punishable with death. A similar bill has 
been introduced into the House of Representatives by 
Chairman Ray of the House Judiciary Committee 

A company has been organized to build a railroad 
from Vancouver eastward through the Kootanai min- 
ing district. The government of British Columbia will 
probably give a subsidy of $4,000 per mile for 330 
miles. The country to be opened by the new road is 
one of the richest in mineral wealth in British Colum 
bia 

The steamship “Hawaiian,” of the American-Ha 
waiian Steamship Company's fleet, has just arrived 
at Philadelphia. This is one of the seven vessels of 
the new line which will run between New York, San 
Francisco, and Honolulu. The steamer is 435 feet 
long, 51 feet beam, and 33 feet depth. The gross 
tonnage is 6,000, and the cargo capacity is 8,250 tons. 

A colossal ferry bridge is to be erected over the River 
Tyne at the harbor mouth, connecting North with 
South Shields. The bridge will be similar in design 
to that erected at Bizerta in Spain. The suspension 
bridge will be erected at a height of 270 feet, and will 
have a clear span of 640 feet, so that even the largest 
vessels may be able to pass up and down the river 
with facility From the bridge will depend a plat 
form, suspended upon cables, which will have accom 
modation for tramcars, horses, vehicles. and 200 pas 
sengers. The mechanism of the bridge will be actuat 
ed throughout by electricity. 

A curious fire broke out in the coal storage yards 
of the British Admiralty at Portsmouth recently. The 
Welsh steam coal reserved for naval purposes is stored 
in huge heaps, each containing many thousand tons 
One of these heaps evinced signs of spontaneous com 
bustion No flames were visible, but copious volumes 
mol emitted Fortunately, there were sev 
eral dockyard hands on the spot, and the fire was soon 
extinguished. The authorities, however, are constant- 
ly encountering trouble»of this description. After pe 
riods of prolonged wet weather, such as England has 
been recently experiencing, these heaps ignite through 
spontaneous combustion, because the Welsh coal is 
highly inflammable. During the past few months no 
less than three such outbreaks have occurred, only 
they have been attended with much more serious re- 
sults than this last conflagration, since several hun- 
dred tons of coal were consumed before the flames 
were extinguished. The naval authorities intend to 
store the coal in large inclosed depots, the building 
of which is now in rapid course of construction, so as 
to obviate further trouble of this description. 

The high price of coal in England has had the ef- 
fect of attracting attention to the vast wealth of this 
product in the colonies, especially in Australasia, and 
determined efforts are being made to place the article 
upon the English market. The progress made in this 
industry in New South Wales and Victoria during 
the past few years has been remarkable. Australia 
possesses extensive areas of coal-bearing territory, and 
up to the present over 100,000,000 tons have been pro- 
duced for the world’s markets. Last year alone no 
less than 6,000,000 tons were exported from _ the 
collieries in New South Wales. Hitherto the industry 
has been handicapped by the inefficiency of the trans- 
port service by. which to convey the material to the 
coast, but now that railways are rapidly developing 
through the various colonies numerous collieries are 
being established. In Victoria seams varying from 2 
feet to 5 feet in thickness are found in abundance, and 
in some districts where boring operations have been 
carried out, it is computed that nearly 60,000,000 tons 
are available. The coal is specially recommended for 
steaming purposes, since it emits only a minimum 
of light smoke. It practically costs nothing to mine 
the product, since it lies so near the surface and in 
some instances the coal beds, averaging 70 feet in 
thickness, are worked as a quarry with open face 
It has been seriously considered by the British Naval 
Department whether this fuel could not be requisi- 
tioned for naval purposes, in which event it could be 
more expeditiously and more economically utilized for 
stocking the naval bases in the East, and in the Anti 
podes. Should the suggestion be affirmed it will have 
the effect of stimulating the industry considerably. 
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Sorrespondence. 
An Invention Wanted, 
To the Editor of the Scientiric AMERICAN: 

In this country there is great need among the stock 
men for some effectual way to burn fire guards. I 
yself want to burn fifty miles of fire guard this com 
; Now the grass in this country is usually 


m 
ing season 
yery short, and when an attempt is made to burn 


guards by means of torch and oil or by dragging a rope 


which has been soaked in oil and then set on fire, the . 


result is usually not satisfactory What we need is 
something that can be drawn over the ground that will 
burn the grass little or big, for a width of from eight 
to ten feet, whether the wind is favorable for such 
If such a thing could be devised which 
would not cost too much, I believe a large number 
could be sold in this country, as I have heard many 


work or not 


stockmen say they would like to have their entire 
stock ranges surrounded with a properly burned fire 
guard. A man here has built a machine for this pur 
pose which sets the grass on fire by means of gasoline 
gas, and trailing behind are steel brushes to put out 
the fire. 
it costs so much no one will buy one. 


This, I understand, is quite a success, but 
Now, my idea is 
to have merely the best possible device to set the grass 
on fire to a width of say eight feet, and depend on 
men to follow it and put out the fire if it spreads be- 
yond the limits desired. As an idea of what would 
meet our needs, I will say the man who can make the 
points or ends of every tooth in an old horse hay rake 
a flame of fire can find a good market for his device 
want to burn fire 
A. K. Prescorr. 


among the stockmen here, who 

guards around their stock ranges. 

Helena, Mont., January 26, 1901. 
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Cruisers of the 
Class, 


The New Protected “St. Louis 


AMERICAN: 
December 22, 


To the Editor of the Scirentiri 
In your issue of page 393, there is 
an article on the new semi-armored cruisers of the 


“St. Louis” class. Undoubtedly the design embodies 
many excellent features, but it would seem that they 
are rather inferior to some other cruisers of the same 
size. So many cruisers are now built with ample pro- 
tection of 6-inch Krupp armor, against which the 6-inch 
rifle is quite powerless at ordinary ranges, that the new 
cruisers would certainly be at a great disadvantage 
in an 
greater than that of the “Brooklyn,” 


engagement The displacement is somewhat 
the speed, armor 
protection, and bunker capacity about the same; but 
the armament is certainly inferior.” What advantages, 
then, do the new cruisers possess to offset their in- 
feriority—for they certainly 
“Brooklyn”? 

Of course, the 6-inch rifle is far more powerful than 
the 5-inch, the rifle carried on the “Brooklyn;” but 14 
6-inch rifles are assuredly 


inferior are—to the 


not as powerful an arma 
ment as § 8-inch and 12 5-inch guns. 

Comparing them with foreign cruisers we observe 
the Japanese armored cruiser “Asama,” recently com- 
pleted at Elswick. This admirable vessel has the 
same displacement as our new cruisers of the “St. 
Louis” class; the same speed, the same bunker ca- 
pacity; but far exceeds them in armor protection and 
armament. She carries a complete water-line belt of 


7-inch armor, an upper belt 


5 inches thick, casemates 
6 inches, and turrets 8 inches thick; and an armament 
of 4 8-inch rapid-firers, and 14 6-inch rapid firers; while 
our cruisers rely upon a partial 4-inch belt amidships, 
an upper belt of 4 inches, and a main armament of 
oniy 14 6-inch rapid-firers. The only item wherein our 
cruisers are superior is in the secondary battery; but 
this certainly cannot offset their other discrepancies. 
Comparing them with other foreign-built vessels, for 
instance, the new Italian cruisers of 8,000 tons, or the 
“Esmeralda” of the Chilian navy, we find even greater 
discrepancies. The new Italian boats are to steam 20 
knots an hour, are well protected with 6inch armor, 
and carry an overwhelming battery of 12 8 inch rapid 
firers—almost 
6-inch. The “Esmeralda” carries, if my memory serves 
me right, 2 8-inch rapid-firers and 16 6-inch rapid-firers. 


as many 8-inch as our vessels carry 


Certainly this is enormously superior to our cruisers. 
But the latter may not after all be so overwhelmingly 
superior as it appears to be on paper, for I think that 
it is frequently charged that the “Esmeralda” is one 
of the 
that many essential features have been sacrificed to 


“show vessels” built by the Armstrongs, and 


secure the abnormally large battery. 

Although our boats possess many good features, on 
the whole they are certainly inferior to the “Asama,” 
the Italian cruisers, or even our own “Brooklyn.” 

It may be said that they are only intended for pro- 
tected cruisers and not for armored vessels... But one 
is forced to ask what is the advantage of building a 
protected cruiser, inferior in speed, coal capacity, and 
armament to armored cruisers of the same or even 
smaller size. Certainly it would be far more sensible 


to give them more armor, speed, and armament, and 
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call them regular armored cruisers, If the “Brooklyn” 
is classed as an armored cruiser, certainly the “St. 
Louis” should be, for the latter carries considerably 
more armor than the former. So I think I am justified 
in the view that I have taken of them, i. e., as armored 
cruisers. 

A similar criticism, viz., that of carrying too weak 
an armament, may be made on the armored cruisers 
of the “California” class. On a displacement of 13,800 
4,000 tons more than the “Asama’’—the only su- 
perior feature is a bunker capacity, greater by 500 tons. 
It seems to me that an armament of 8 8-inch and 14 
6-inch, 4 8-inch and 14 6-inch respectively, and a speed 
of 23 knots, would be far more suitable for our new 
cruisers. . 

The vessels of our navy have always been noted 
for their powerful batteries; but it would seem that 
we are not keeping up to the standard set by our early 
boats, and even by our new battleships of the “Georgia” 
and “Rhode Island” classes in that regard. 

Possibly those of your readers who, like myself, are 
interested in naval matters, would like to know what 
for giving our cruisers inferior arma. 
ments in spite of their great size. 

*acific Grove, Cal. Grorce HOoo.e. 

{Our next issue will contain another letter on this 
subject, and Admiral Hichborn’s reply to the questions 
raised in these two communications.—BEp. } 


tons 


reasons exist 


Automobile News, 

The public vehicles of the Parisian Cab Company 
have been withdrawn from use. The maintenance of 
the vehicles was excessive, costing $3 a day, and as 
the charging station was three miles from the Opera, 
where the main stand of the cabs was located, there 


remained only a capacity of 22 miles in the batteries. 





A resident of Bangor, Me., has invented a self-pro- 
pelled sled which he has called an “automosled,” says 
The Electrical Review. When completed the machine 


will be 10 feet long, 3 feet high, and 4 feet wide. 


A collapsible bucket for automobiles is made by a 
Boston firm. It is made of rubber, and is provided 
with a strainer so that water can be taken from any 
It proved very useful for automobiles, as it 
can be folded up and carried under the seat cushion. 


source. 


The new Back Bay automobile omnibuses are prov- 
ing very successful. They stop wherever signaled, ir- 
respective of street corners, which is much appreciated 
by the lady patrons. They can be signaled from the 
house windows, and thus the necessity of crossing the 
street is avoided. In the five hours of the first experi- 
mental day one vehicle carried over 70 passengers, 
and the three carried 175. 


The automobile season at Nice will present a num- 
ber of interesting events. The “Grande Semaine,” the 
week of automobile fetes, will commence on March 
25 and last until April 1. Besides the events included 
in this programme, a number of races will be held 
under the direction of the Automobile Club of Nice; 29 
less than seven cups have been offered to the club by 
different persons, and great preparations are now be- 
ing made for the races. These events, in the order of 
their dates, are as follows: The Luiski cup, January 
21, for road wagons, will be run from Cagnes to St. 
Victor, over a hilly road. The De Bary cup, January 
27; this will be run in two stages, the indication of 
the route is until the time of starting. 
The Baron Ar 
thur de Rothschild cup will be run on the 12th of 
March over the reute from Nice to Turbie. It is for 
large machines only, for at least four persons, weigh- 
ing (voyagers included) over 3,300 pounds. The start 


reserved 


The Brunetta d’Usseax cup, March 25. 


ing point will be at the foot of the slope of the route 
from Genoa to Nice (altitude 0) beyond the junc_io. 
with the Turin road, and the end will be at a wis 
tance of 5.4 miles, at an altitude of 1,600 feet, thus 
requiring some hillclimbing. The engagements wilil 
be received up to the 9th of March by the Automobtie 
Club of Nice. The machine making the best time will 
gain the cup, and the second best will receive a silver 
medal offered by the club. A full set of rules has beea 
published. The next event is the race for the Lebaudy 
cup, March 17, for carriages weighing over 990 pounds. 
.« will start from Cannes, following the route Frejus, 
Hyéres, Cuers, Le Luc, Frejus, Cannes. The rules for 
the Baron Henri de Rothschild cup have also been pub- 
lished. The race is fixed for the 28th of March, and 
is open to all vehicles weighing more than 1,320 pounds 
and carrying two persons. It is a speed race, and will 
be held on the cemented racetrack of the Promenade 
des Anglais; the distance will be 0.6 mile (1 kilome 
ter). Only the machines making the distance in less 
than one minute will be counted. This is a challenge 
cup, and will be competed for each year at the same 
period. Engagements will be received by the club un 
til March 27. 

cup, March 31. 


The last event of the series is the Nice 
This is the second yvear for this cup; 


it was won last year by M. Pinson. 
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Electrical Notes, 

Old horse cars are being used for curious purposes, 
In Chicago one of the olé cars has been mounted on a 
scow and transformed into a houseboat. 

Telephones are to be added to the fire alarm boxes 
of London. The firemen will carry receivers in their 
pockets, and the handle of the alarm box will be made 
into a transmitter. 

The Ostend boat, “Princess Clementine,” 
ashore January 19, in a fog. She sent word by wire 
less telegraphy to Ostend for assistance, which was 
promptly sent. She was floated off at high water, 
and arrived safely at her destination. 


went 


It is said that Benson Bidwell, of Hartford, will 
bring suit in many of the United States district courts 
against electric railroad corporations for the infringe 
ments of patents. He claims that fifteen years ago he 
evolved a system cf applying electricity to trolley car 
propulsion identical with the system now in use, and 
that he has never received any royalties for his patent. 

A fast trolley car is being tested in Philadeiphia. 
It takes newspapers in the early morning to Chestnut 
Hill, 14% miles away. It runs at a rate of 35 miles an 
hour, including a stop at least every three-quarters of 
a mile. Occasionally it has run a mile in a minute 
and an eighth, and it has made the entire distance in 
twenty-five minutes, including stops, which is the 
same time as the express trains make for the same dis- 
tance. It maintains its schedule time regularly, but 
on one occasion it was late ten minutes, owing to the 
wreck of a hay wagon which was on the road. It is 
an experiment made by the Union Traction Company 
to test the maintenance of high speed and the even 
ness of schedule time. Overy trip is carefully 
watched by experts—the state of the metal, the ther 
mometrical and barometrical conditions being noted, 
as well as the humidity and fog at the various sta 
tions. Automatic instruments for recording the 
speed, etc., are arranged on the back platform. The 
weight of the car, newspapers and four persons oc- 
cupying it is 10% tons. 

According to Prof. J. A. Fleming, of the University 
College, London, Marconi has accomplished a remark- 
able performance with his wireless telegraphic sys- 
tem. The experiment was carried out between the 
two stations, Poole on the English coast, and St. 
Catherine’s on the coast of the Isle of Wight, a dis 
tance of about thirty miles. Instructions were given 
to the operators at the St. Catherine's station to dis 
patch simultaneously two different messages to Poole. 
At the latter station two receivers corresponding to 
the transmitters at St. Catherine’s were placed in po- 
sition upon independent aerial wires, and without the 
slightest delay or mistake the two meszages were re- 
ceived at Poole simultaneously upon the respective 
receivers. Marconi then superimposed the two re 
ceivers at his station at Poole, and connected them to 
a single wire about forty feet in length,, which he 
attached to the mast. Two other messages were then 
transmitted from St. Catherine's station as befcre, 
only in this instance one message was dispatched in 
the English language, and the other in French, There 
being only one receiving wire at. Poole connected with 
two receivers, it would be naturally expected that the 
received messages would result in a mixture of Hng 
lish and French words. Instead of this, however, 
when the tape machine rolled out its record at the 
Poole station, it was discovered that two. messages 
were printed thereon, one in English, and the other 
in French. 





The Baldwin 

Evelyn B. Baldwin sailed for the United States Janu 
ary 26, having practically completed his arrangements 
for his coming Arctic expedition He chartered the 
steamer “Frithjof,” of Christiania, which was used by 
the Swedish Polar Expedition last year. The “Frith- 
jof” will leave Christienia about January 20, taking 
to Franz Josef Land the equipment and provisions for 
the expedition The steamer “America,” which Mr. 
Baldwin bought at Dundee, will proceed to some point 
off the north coast of Russia, for the purpose of taking 
The “America” will proceed 


Polar Expedition, 


on dogs and supplies 
thence to the designated point off Franz Josef Land 
where the “Frithjof” is expected to meet her. 
— + oe - 
Pure Hellam, 

Prof. Dewar, in a recent lecture before the Royal 
Institution, expressed his disappointment that the ex 
periments in the laboratory of the institutien had 
failed to helium. He said that he 
longed to find a rich man generous enough to supply 
funds necessary for the discovery of pure helium; the 
expenditure would be very great. It is said that his 
would enable the realization of Lord Kel- 


produce pure 


discovery 
vin’s idea that a temperature within five degrees of 
absolute zero can be reached. He also said that he did 
not know why the reaching of absolute zero should be 


regarded as hypothetical, 
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WHAT CAN BE MADE OF ORANGE PEEL. 

It is related that a Chinese artisan of Canton, 
named Lim-Kao-Poung, who lived two hundred years 
before Christ, made a minute junk out of a dry bean 
pod. It was a masterpiece of skill and precision. The 
junk was provided with a rudder, cabins in the rear, 
a mast with its rigging, and a crew Upon the ex 
terior of the hull were engraved several sentences 
from Confucius In order to recompense the maker, 
he Emperor, Tsi-Fou, awarded him 1,000 taels. 

A number of objects, of which the manufacture 
does not require as much patience 
as the junk did, nevertheless resem 
ble it in one respect, that is to 
say, in the abundance of the ma 
terial of which they are constructed 
and the skill that has to be put to 
the test. Such are collars of carved 
filberts, chains of cherry pits cut 
out into rings, apricot pits meta 
morphosed into cocks’ or parrots’ 
heads, baskets made of horsechest 
nuts, etc 

Small and very interesting ob 
jects can also be made of orange 
peel, The materials for the pur 
pose are simple, and consist merely 
of a very sharp penknife and a few splints of 
wood of different lengths 

Let us take an orange, says Lectures pour 
fous, our French contemporary, and make 
four incisions in it at right angles, starting 
from near the base. With the thumb nail in- 
serted under the rind, let us separate the lat- 
ter from the fruit without tearing it. We 
thus obtain four quarters of peel united at 
the base. Now let us cut these quarters into 
thin strips by strokes of the knife blade given 
alternately from the free summit of the 
quarters to their point of junction, and from 
this point to the summit, in taking care each 
time to stop at a shert distance from the ex 
tremity We thus form a ribbon interrupted 
by four small lozenges, and obtain an en 
tanglement of narrow strips. Let us arrange 
these upon the orange and wind a strip of the 
rind into a spiral and support it by a splint 
of wood thrust into the top of the orange. In 
this way we obtain an object that has some 
what the aspect of a pile of rocks upon which 
formidable serpents are erecting themselves in 
menacing attitudes 

If it be desired to obtain an animal less frightful 
than « serpent, carve the top of an orange, and here 
and there raise up a few bits of the rind, so as to 
form two pointed ears, four legs, and a little twisted 
tail; and, behold, we have a young porker that ap 
pears to be upon the point of grunting 

Not content with being a carver of animals, the 
artist in orange pee! may raise himself to the dignity 
of a portraitist See this simple fellow who comes 
into being in measure as the knife indicates his 
two round eyes, his flat nose, his widely spaced ears, 
and his thick lips. It would be possible in two minutes 
to form in this way the portrait of an old woman 
with her cap and spectacles, a 
clown with toupet and wig, or an 
old bewhiskered sailor smoking his 
pipe 

If a bouquet be desired, there is 
nothing easier than to make it 
Place an orange upon a vase, and, 
in the entanglement of the strips 
of rind. insert here and there a 
few pansies, the beautiful, velvety 
tints of which harmonize well with 
the warm colors of the orange. 

oe 

THE PROPOSED WIDENING OF 

LONDON BRIDGE. 

As far back as the year 1800 a 
committee, in reporting the condi 
tion of the old London Bridge, 
recommended that this ancient 
structure, being no longer able to 
discharge its duties with proper 
regard to the safety of the public, 
should be removed. In its place 
was erected the preeent handsome 
stone structure which constitutes one of the best pieces 
of work carried out by the celebrated Rennie. The 
work on the structure was commenced in 1824, and 
it was opened for traffic in 1831. After twenty-two 
years of successful service. the great increase in 
traffic, both pedestrian and vehicular, which was due 
Jargely to the close proximity of the railway station to 
the approaches on the Surrey side, led to the con 
sideration of plans for increasing its carrying ca 
pacity. From the year 1853 to the present time there 
has been a constant agitation of the question, which 





HOW TO CUT THE PEEL OF 
AN ORANGE. 


Scientific American. 


not even the opening of the Tower Bridge, half a dozen 
years ago, served to subdue. The first proposed scheme 
of enlargement, in which the width of the bridge was 
to be increased to 83 feet, was abandoned in conse- 
quence of Sir Benjamin Baker’s opinion that it would 
be unsafe to extend the present foundations. 

The present plan of widening the bridge, which is 
certain to be carried through, contemplates the lateral 
expansion of the whole bridge from 53 feet 5 inches 
to a width of 65 feet. The enlargement will consist 
of a widening of the ootwalks on each side of the 


A YOUNG PORKER. 





A PORTRAIT IN TWO 
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impaired by the change. The cost of the entire en- 
largement is estimated at about $500,000. 

- +o s> 

Silkworm Gut for Fishing Lines, 

The production of what is known as silkworm gut 
for fishing lines is a curious industry, says The Tex- 
tile Record. It has followed the decline of silk culture 
in the vicinity of Murcia, Spain. The grub is fed as 
usual on mulberry leaves, but before it begins to spin 
is drowned in vinegar, and the substance that would 
have formed the cocoon is drawn from the body as a 
thick silken thread. The thread is 
treated with chemicals, dried, and 
put up in bundles of 100. 





Lucrative Patents, 

The Century Magazine recently 
had an interesting article on our 
patent system, and possibly the 
most interesting section of it is 
that which relates to the success 
which has crowned the efforts of 
many inventors of novelties and 
labor-saving inventions. We quote 
as follows: 


MINUTES. “Every one has heard not only 
of the enormous sums _ realized 
5 Re | from the great inventions of the last half 





A ROUK OVERRUN WITH SERPENTS. 
bridge. This. will. be effected by means of granite 
over all, | inches in deptl ‘ ind 2 
feet 9 inches in depth on the inner half, which lies 
within the face of the present bridge, and will be 
built solidly into the masonry. The embedded portion 
is 4 feet 6 inches in length. Upon the upper face of 
these corbels and extending their full length will be 
bolted a 6-inch by 3-inch steel tee, and the connection 
will be reinforced by a 3 inch by 2's-inch steel angle at 
the inner end, which is riveted to the T ard connected 
with the main structure of the bridge by long 1-inch 
bolts, which will be carried well down into the mason 
ry At the outer end a clamp, measuring 12 inches 
by 3 inches, anc 1 inch in thickness, will be bolted 
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to the tee, and will extend up and over the inner edge 
of the cornice. With a view to reducing the total 
weight on the outer edge of the extended footwalk, 
the present solid parapet will be removed, and an 
open balustrade, of the kind shown in our illustra- 
tion, will be substituted Some objection has been 
raised against this alteration on the ground that it 
will not harmonize with the rest of the design, and we 
agree with our contemporary, The Engineer, to which 
we are indebted for our information, that the tout 
ensemble of this handsome bridge will be in nowise 


century, but also of the large returns yielded 
by things apparently trifling which have struck 
the public fancy or met the public need. The 
toy called the returning ball, a small ball at- 
tached to an elastic string, is said to have 
produced a profit of $50,00t a year; the rubber 
tip on lead pencils has yie'ded a competence 
to the inventor; more than $1,000,000 has been 
earned by the gimlet-pointed screw, the in- 
ventor of which was so poor that he trudged 
on foot from Philadelphia to Washington to 
get his patent; the roller skate has yielded 
$1,000,000 after the patentee spent $125,000 in 
England fighting infringements; the dancing 
Jim Crow is set down for $75,000, and the 
copper tip for children’s shoes at $2,000,000; 
the spring window roller pays $100,000 a year, 
the needle threader $10,000 a year; from the 
drive well $3,000,000 has been realized; the 
stylographic pen is credited with $100,000 a 
year; and the egg beater, the rubber stamp, 
and the marking pen for shading different 
colors with largé sums. These are only a few ex- 
umples among hundreds that might be cited. No 
wonder inventors are hopeful when they reflect that 
comfort for life and fortune for their children may 
come from a single fortunate idea.” 
>< >a —_ 
The Mosel-Saar Canal of Germany. 

The Germans are persistently improving their canal 
system. The latest scheme relates to the winding 
Mosel, which begins in France and ends its course 
at Coblenz, where it empties into the River Rhine, a 
total distance of 514 kilometers (319 miles) by water, 
but in a straight line only 274 kilometers (170 miles) 
The proposed scheme will embody a length of about 
200 miles and a level difference of 340 feet. The Mosel 

at its source is 735 meters (2,411 
feet) above sea level, and at its 
junction with the Rhine 0.8 meters 
(198 feet), the main incline in 
the river bed being in the upper 
course. To get over this difference 
of 340 feet forty-two needle weirs 
are planned. The cost, apart from 
the harbors, is estimated at nearly 
$15,000,000. The scheme would also 
involve the straightening of about 
40 miles of the Saar, which is a 
tributary of the Mosel; and. this 
would bring the cost to about $18,- 
000,000. The whole question was 
discussed at a special meeting held 
in Metz in the latter part of last 
June. Although the scheme would 
rival the Rhine-Elbe Canal, repre- 
sentatives of the Westphalian Coke 
Syndicate have given it their sup 
port. Like Westphalia Lerraine 
and the Saar district owe their 
development chiefly to the iron and 
coal industry, though cement and brick making are 
also important. 

i i i 
The Center of Population in the United States, 

The center of the population in the United States is 
now at a point in latitude 29 deg. 9 min. 36 sec. north 
and longitude 85 deg. 48 min. 54 sec. west, which point 
is in southern Indiana about seven miles southeast of 
he city of Columbus. Since the last census of 1890, 
the center of population has moved westward about 
fourteen miles and south about three miles. 
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THE CANALS OF CANADA. 
BY W4LDON FAWCETT. 

The tremendous commercial and industrial develop- 
ment whieh has lately been inaugurated in many dif- 
ferent directions in the Dominion of Canada is chiefly 
and directly traceable to the opening of the system 
of enlarged canals, which has made possible the intro- 
duction of vessels of moderate draught in the trade 
of what is known as the St. Lawrence route. It has 








SLUICES ON LINE OF ST. LAWRENCE CANALS. 


been realized for some years that Montreal and other 
points on the lower St. Lawrence River presented ad 
mirable facilities as export ports for grain, just as it 
has been appreciated that the iron industry of Canada 
needed little fostering to yield rich returns; but activ 
ity in both directions has been considerably retarded 
by inadequate facilities for water transportation 
That the importance of a waterway linking the Great 
Lakes and the Atlantic, and the benefit which it would 
confer, not alone upon Canada, but upon the entire 
region bordering on the Great Lakes, has been realized 
is attested by the immense interest which has been 
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AQUEDUCT FOR CONVEYING GRAISE RIVER UNDER THE 


SOULANGES CANAL. 


be 


Scientific American. 


manifested in the investigations cf the Deep Water- 
ways Commission appointed by Congress a few years 
ago to compare the advantages of the various routes, 
exclusively in American territory, for a navigable 
channel from fresh to salt water. Canada has felt the 
necessity of such an avenue of communication far 
more keenly than the United States; for not only has 
she practically no shipping on the Great Lakes, but 
almost the only outlet for the product of the grain 
fields of Manitoba—one 
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unquestionably the most remarkable uninterrupted 
course, of, inland, water communication in the world, 
a, streteh,.of. almogt, 2,400 miles extending from the 
Straits of Belle Isle to the ports at the head of Lake 
Superior. 

The project of a Canadian waterway of a uniform 
depth of 14 feet, extending from the Great Lakes to 
the Atlantic coast, was first seriously considered in 
1872, and it is probably due largely to the fact that 





day to become the 
greatest cereal-produc- 
ing region in the world 
—has been found in 
rail lines, which by rea- 
son of meager competi- 
tion have been disposed 
to offer few advantages 
to the shipper. On the 
other hand, however, 
Canada had what th 
United States with its 
immense lake fleet an: 
network of railroads 
had not, a natural wa- 
terway to the coast, 
which with a moderate 
expenditure could be 
adapted to the traffic of 
ships of fair size 
throughout its entire length. 

Although the Canadian system of canals has only 
just been brought to the point where it is proving a 
factor in the utilization of the natural resources of 
the country, the Dominion government has, since Con- 
federation in 1867, spent more than $75,000,000 on 
the various canal systems, the backbone of which 
is of course the Welland and St. Lawrence water- 
ways. These two systems, together with those por 
tions of the St. Lawrence River where no improve 
ment has been necessary and the chain of Great Lakes 
and their connecting rivers, gives to Canada what is 








TYPE OF HIGHWAY SWING BRIDGE IN USE ON THE ST. LAWRENCE CANALS, 


plans prepared about a quarter of a century ago have 
been carried out without alteration or amendment, that 
the canals just completed were not made somewhat 
deeper. At the time the scheme was first mapped out 
the immense, steel, freight-carrying steamers now in 
service on the lakes were unthought of, even as a re- 
mote possibility, and it was supposed that a channel 
eapable of accommodating vessels drawing 13 or 14 
feet of water would meet all the requirements of any 
trade which might be developed in this part of the 
continent. Long before the system was completed the 
Canadians discovered their mistake, but it would have 
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VIEW TAKEN IN INTERIOR OF ONE OF THE LOCKS. 











LOCK UNDER CONSTRUCTION—MASONRY PLACED IN POSITION BY DERRICK 
TRAVELING ON FLOOR OF DOCK, 
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been manifestly useless to make the new canals deeper 
unless a like improvement could be introduced in those 
first constructed, and so the original uniform depth 
was adhered to 

The St. Lawrence system proper consists of six 
canals, ranging in length from one to fourteen miles 
With the Welland 

ven artificial waterways between Lake Erie and the 


Canal, which goes to make up the 


i, the canals have an aggregate length of over sev 
enty miles In this distance there are 53 locks, over 
coming a height of 533 feet To bring the locks to 
their present uniform dimensions of 270 feet in length 
and 45 feet in width, more or less extensive altera 
tions had to be made on each one; nor did a single one 
of the half a hundred locks have, originally, the de- 
sired depth 

The canal system of the St. Lawrence River is nec 
essary to enable vessels to 
make the ascent of 207 
feet from the level of the 
river at Montreal to Lake 
Ontario and to avoid the 
dangerous rapids whi 
are found at various 
points. The menace which 
these have constituted to 
navigation interests has 
been well illustrated by 





experiences during the in 
terval when the improve 
ments on the canals were 
uncompleted Upon occa 
sions when the demand 
for lake-built craft for At 
lantic coast service was 
urgent, the Standard Oil 
ompany and other inter 
ests allowed several vessels which were of too great 
draught te pass through the canals to “shoot the 
rapids.” This proved an extremely hazardous pro 
ceeding, and several of the craft were either lost or 
seriously damaged 

The largest, the most lately completed, and decided 
ly the most interesting canal of the St. Lawrence sys 
tem is the Soulanges, which in the details of design 
and construction may be taken as typical of the most 
approved practice in waterway construction in the 
Dominion. The Soulanges is fourteen miles in length 
and not only overcomes the difference of 82 feet be 
tween the levels of Lake St. Francis and Lake St 
Loui but enables vessels to avoid l 


ixteen mi 


dangerous rapids. This canal cost $5,250,000, is oper 
ated by electrical power, and is claimed in point of 
equipment to be the most modern in the world. Ves 
sels may traverse the waterway by day or night, and 
it is a remarkable fact that the canal has only two 
curves and that the entire fall of 82 feet is overcome 
by four locks 

One of the chief points of novelty in the Soulanges 
is the introduction of concrete to a large extent in 
the walls and foundations of the locks. In the locks 
of the Welland and most of the other Canadian canals 
the backing is of masonry, but in this latest canal 
the mass is concrete faced with stone Each of the 
locks has a lift of 23%, feet and is 350 feet in length 
i6 feet wide and 42'4 feet high. At the upper end there 
is a breast wall about 23 feet high of solid masonry 
The water to fill or empty the lock is conveyed 
through tunnels in the side walls which are 25 feet 
apart at the base. Control is effected by means of 
sluices, placed in wells behind the recesses for the 
gates, and operated from the coping of the locks. 
From the tunnels the water is introduced to the cham 
ber of the lock by twenty cast iron pipes, each of 2% 
ranged ten on either side. The means 
The lock 
ordinary 


feet diameter 
of escape is, of course, by the same avenue 
is filled in about five minutes, and under 
conditions a lockage can be made in from 12 to 15 
minutes 

The question of the provision of an adequate water 
supply in all parts of the canal at all times has been 
solved by the provision of commodious side channels 
At the intake at Lake St. Francis the water designed 
to maintain an uninterrupted flow is passed through 
a supply weir of large dimensions provided with four 
siuices and debouching into a channel or raceway 
behind the guard lock. This is continued to the lower 
end of that structure, where it joins the main canal. 
The sluices, which are of the vertically operated steel, 
shutter type, so common in Europe, are operated by 
electricity, as are also the locks and bridges. All of 
the forty sluice gates along the canal are submerged, 
and no water for supply is passed over the breast 
walls. 

One of the most interesting mechanical features of 
the canai is found in the application of electrical pow- 
er to the operation of the gates. Owing to the height 
of the wells at the lower entrance and the solidity 
of the gates, each large leaf weighs fully 90 tons in the 
air. Preliminary experiments with a dynamometer on 
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one of these when in place showed that a force of fully 
3,000 pounds was required to move it through the 
water at the rate of 15 feet per minute. This move 
ment was effected by attaching a horizontal operating 
bar or strut to the gate about half way between the 
heel and miter. On the side of this strut a rack of 
sufficient length was fixed into which a pinion was 
geared and driven by electrical power. A system 
somewhat similar has been in use on the North Sea 
canal for several years. It might be noted in con 
clusion that three small rivers, tributaries of the St. 
Lawrence, pass under the Soulanges Canal through 
iron pipes 

The second most important canal of the St. Law 
rence system is the Cornwall, which is 11 miles in 
length, overcomes a lift of 48 feet and ends at the 
town. from which it derives its name. The Welland 





ST. LAWRENCE RIVER. 


Canal, although as explained not in the St. Lawrence 
system, constitutes a most important link in the chain 
of communication which the new waterways have 
opened up. The Welland, extending from Lake Erie 
to Lake Ontario, is almost 27 miles in length and 
has a total rise of about 327 feet It was opened in 
1883 for vessels drawing 12 feet of water, and four 
years later for vessels with a draught of 14 feet 

The locks of the Wélland and St. Lawrence Canals 
are, as has been stated, 270 feet long from the miters 
ot the gates, and 45 feet in width, but this does not 
convey a strictly correct idea of the largest size of 
vessel which may lock through, this being dependent 

+? lel a 

A vessel that is sharp forward at the de« ne al 
narrow at the stern can lock several feet longer than 
one that is nearly full beam of the locks. The reason 
why a steamer of narrow beam may lock through 
longer is found, of course, in the fact that she may 


: . 





AN OLD CUTLER’S SHOP. AT THE EXPOSITION. 


be swung to one side of the lock and one gate opened, 
and then to the other side of the lock while the other 
gate is being opened. 

It will thus be appreciated how vessels ranging all 
the way from 240 to 270 feet represent the maximum 
capacity of the locks for craft of different types. Gen- 
erally speaking, however, it may be stated that the 
vessels especially adapted for traffic on the St. Law- 
rence route are each capable of carrying, on an aver- 
age, 68,000 bushels of wheat or 3,000 tons of iron-ore. 





There have been a large number of these vessels’ 


constructed within the past two years, and the ship- 
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yards of the Great Lakes being unable to supply the 
ships as rapidly as desired, several contracts were 
placed abroad. The majority of the vessels thus far 
constructed are designed especially for the grain trade, 
an American syndicate having planned to build great 
elevators at Montreal and ship at least 25,000,000 bush- 
els o¢ grain via that route each year. The new canal 
system is also serving as an impetus to the shipbuild 
ing industry on the Great Lakes, several vessels for 
Atlantic service having been constructed on the in- 
land seas within the past year 
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Destruction of Kats by Bacilli, 

Now that the rat is considered to be an important 
agent in the spread of plague, means are being adopted 
to lessen its numbers. For this purpose, J. Danysz 
proposes to employ cultures of an organism, recently 
isolated by himself, which 
is pathogenic for the rat. 
The organism was isolated 
during an epidemic occur- 
ring among field mice. It 
is a short bacillus, ssome- 
what like the. Bacillus coli, 
and at first-is only slightly 
pathogenic to. rats. By 
cultivation’ in broth: and 
upon agar and successive 
passages through rats, its 
virulence toward these 
animals is much augment- 
ed, and they contract a 
fatal disease by ingestion 
of foed contaminated with 
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periment 200 rats were fed 

on bread steeped in broth 
cultures of the organism, and in less than three weeks 
80 of the animals succumbed. Tried practically in a 
store and in some stables, a great diminution in the 
number of rats was noticed after a dissemination of 
cultures of the organism.—Ann. de I'Inst. Pasteur. 
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THE OLD CUTLFR’S SHOP AT THE EXPOSITION 

An example of the life led of old by a family of 
working people outside of the often unwholesome ag 
glomeration of workshops was offered at the Exposi 
tion in the cutlery shop of “Old Poitou.” It was a 
large room, at the back of which was a bed with cover 
ings of coarse fabric, and around which stood ru: 

l here an there Strips of bacon for drying 
were suspended from nails in the ceiling. In the fire- 
place hung two pots, one for the kitchen and the 
other for the tempering of knives and scissors. A, 
large wooden wheel placed against one of the walls 
attracted special attention. It was this that, through 
its revolution, set in motion the cutler’s grindstone. 
In this room the cutler worked from morning till 
night, while his wife occupied herself with the cares 
of the household. 

But what revolved the big wheel? Scarcely had the 
ecutler Seated himself in front of his grindstone when 
a large dog jumped into the wheel, and, beginning to 
walk-therein, set it in motion. 

—> + Oe 
Bids for BRatsing the * Maine,” 

Five: bids were opened. recently in Havana for. the 
raising of the “Maine.” The amounts asked for varied 
from $735,000 to $80,600. 
new ones asked for, to be opened on February 1, 1901. 


Lectures pour Tous. 


The bids were rejected and 


There is a stipulation that dynamite shall not be used 
in blowing up the vessel. The successful bidder may 
retain the ship. Twelve new bids were tendered. 
— >-e- -— _ 
The Current Supplement, 

The first page engraving in the current SupPpLeMENT, 
No. 1310, is devoted to a fine portrait of Lord Arm- 
strong, who has done so much for ordnance and naval 
engineering. “A New Page-Printing Telegraph” describes 
the invention of Mr. Donald Murray. “Nineteenth 
Medicine” is an important and _ elaborate 
valuable article, accom- 
“Corn Grow- 


Century 
article. “The Silkworm” is a 
panied by many interesting engravings. 
ing” describes the result of twelve years’ work at ex- 
periment stations. “The Hall of Illusions at the 
Exposition of 1900” gives interesting details of light- 




















ing. “The New Rifle of the Germany Army” is fully 
described and illustrated. 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements, 
SICKLE-GUIDE.—James T. Ligutrner, Red 
Bluff, Cal The body portion of the sickle- 
guide laterally projected tongue formed 
under receive an 
anti-friction roller, held in place by a keeper. 
A bolt is mounted in the body of the guide 
and is formed its lower end with a 
situated in a cavity in the under side of the 
Located the bolt and within the 
cavity of the body is an anti-friction cup-wheel 


has a 


with a cavity on its face to 


on cone, 


body on 


which engages bearing-balls. The construction 


provides an admirable anti-friction guide for 
the finger-bars of harvesting-machines. The 
sickle is held true in every direction without 


materially increasing the friction. 

TRIP FOR HAY-FORKS 
Sx., Manti, Utah. In some hay-forks the posi 
tion of trip is such that only a certain 
amount of pressure can be exerted when the 
fork is Therefore it frequently hap 
pens that the center of the load drops out be- 


JouHN PAatTrTen, 
the 


closed. 


fore the trip is sprung. Mr. Patten has de- 
vised a fork by which this difficulty is over- 
come. 

POWER DEVICE.—Roppy C. Copies, Ma- 
rion, Kan This power device is particularly 


adapted for use in connection with hay-stacking 
machines, the purpose of the invention being to 
provide a portable 

ready attachment to 


device having means for 


the body of a hoisting 


machine and connection with the hoist of such 
machines. The feature of the present invention 
relates to the manner in which a fork, for ex 
ample, is raised and lowered. Such a construc 


tion of elevating mechanism is provided that 
a fork may be made to drop without backing 
the animal: employed to operate the power 


mechanism. 





Engineering I 
ROTARY FURNACE.—Cuar.es Grou, Rou 
baix, Département du Nord, France. A certain 





number of pieces are so combined that their 
expansion does not modify the contour of that 
portion of the periphery of the grate which 
forms the joint at the contact, or nearly at the 
contact, of a ring fixed to the walls of the 
hearth rhe expansion of all the parts, whyth 
er fixed or moving, forming the joint between 
the grate and ring is much reduced and equal 
ized by the action of a current of air which 


is circulated around the 
the 


periphery of the grate 





grate is 


The pivot mounted on a cross 
piece fixed at one end to the ring, and capable 
of longitudinal movement at the other end. 
The play left between the fixed and movable 
parts of the furnace is exceedingly small, so 
that the fragments of coal cannot enter be 


tween the parts 
VACUUM-PUMP. 
Joplin, Mo. This pump is by “the 
pressure of steam against to expel the 
water from the pump cylinder or reservoir, the 


CHARLES EK LEGGETT, 
actuated 


water 


steam being then condensed to form a 
or partial vacuum, into which 
fill the cylinder rhe apparatus 


vacuum, 
water flows to 


is constructed 





from turning; the door, however, may be read- 
ily opened by means of the key. The bolt from 
the keeper section of the lock is automatically 
made to enter the body of the lock when the 
door is closed. A spring latch or bolt is not 
required, whereby the face-plate of the body of 
the lock and the surface of the door receiving 
that plate will not be marred by openings or 
projections. 

ADDING-MACHINE.—JonatTHan T. Davis, 
Greenfield, Mo. This is an ingenious key-oper 
ated machine for mechanically adding amounts 
of any size. The construction is such that the 
machine can be sold for a comparatively low 
price and operated with ease. Columns of fig 
ures can be quickly added without mental exer 


tion and with no error, if directions are fol 
lowed. 

TENSION DEVICE.—WILLIAM GERHARDT, 
Hazleton, Pa. The purpose of this invention 


is to provide a tension device adapted particu 


larly for controlling the wires leading current | 


to electrically-operated cloth-cutting machines, 
which tension device permits entire freedom of 
movement of the machine without danger of 
entangling the wires. The slack of the 
is taken up by a weight which is so combined 
with sheaves that the be drawn out 
as the machine is moved from the ten 
sion device. 
CARTRIDGE 


wires 


wires can 
away 


LOADER AND RELOADER. 


WHeeter W. Moorn, Rushville, Ill The de 
vice removes the spent caps from cartridges 
and applies fresh caps, trims the edges of the 
cartridges and crimps them after they have 
been loaded. The cartridge tool has a body 
with a transverse passage. A revoluble crimp 
ing-cap is in alinement with the passage. With 


| this crimping-cap the cartridge is pressed into 


engagement. A movable cartridge-holder 
ployed in connection with the crimping-cap is 
through the mentioned. A 
knife is arranged adjacent to 
to engage the cartridge and trim it. 
TRANSMITTING-GEAR FOR WINDMILLS. 
Jesse H. ALLIson, San Antonio, Texas. The 
windwheel-shaft is mounted in brackets and is 
provided with a pinion. 
rack is held in mesh with the pinion. 
secured to a 
on the 
through 


em 
projected passage 
the holder so as 


Down 


wardly-projecting rods ring 


circular bearing tower 
bearing at their lower 
which the shank of the rack 
By reason of this construction a long stroke is 


mounted in a 
carry a ends, 


loosely passes. 


|imparted to the pump-rod or other device. 


with special reference to its use in mines, 
where it is necessary to use a pump capable 
of handling much water in a short time and 
of being economically slowed down when the 
water in the mine has been placed under con 
trol 

SUPERHEATING APPARATUS FOR FEED | 
WATER OF MARINE BOILERS Massimo | 
Levi and Giacomo Raponicicn, Venice, Italy. 
This invention provides in the smokebox of 


steam-boilers in general, but 


n marine-boilers 
in particular, economizing 


which the 


arrangements of 
tubes through feed-water is com 
pelled to pass before being fed into the boiler, 
for the 
the 


Thus the expense for fuel may 


purpose of causing it to absorb heat 


from gases of combustion in 


the smokebox. 
be considerably 


diminished ; for, hitherto, much energy has been 





dissipated with the hot gases into the at 
mosphere. 
Gas Apparatus, 
ACETYLENE GAS GENERATOR.—TuHEO 
pore G. AMES, 1200 South Walter street, Albu 





querque, New Mexico. The invention provides 
a simple and practical machine for generating 
acetylene gas The machine may be cheaply 
and strongly constructed with couplings, hold 
ers, and fittings already on the marke? These 
parts, when properly adjusted, will act auto 


matically until the charge of calcium carbid is 


exhausted 
APPARATUS 
IDS 


FOR CARBONATING LI 
RHINEHART, Newark, N. J 
Rhinehart has devised a simple and effect 
means for producing a quick and thorough 
mingling of gas and liquid in a soda fountain 


Ql 
\ 
ive 


Garret D 





The apparatus is so constructed that the gas 
enters the fountain at its bottom portion. A 
water supply and water overflow are provided 
at the upper portion of the fountain Accord 
ing to the invention, two fountains can be so 
coupled together that both may be simultane 
ously or independently supplied with gas and 
water, so that the overflow of one or both 


fountains can be brought into operation as de 


sired 
Mechanical Devices, 
LOCK.——CHRARLES M. Burns and FrReperick 
T. Mercer, Philadelphia, Pa The lock can be 


knob or by a 
an 


operated either by a 
both. When 
latch cap be 


key, or by 
desired, extra 


employed to 


key-operated 


prevent the knobs 





Electrical Apparatus. 
CLOTH-CUTTING MACHINE WILLIAM 
Geruarpt, Hazleton, Pa. The machine can be 
freely moved over the cutting-table to cut the 


cloth without necessitating the operator's using 
one hand to press the cloth town and feed it in 
position, since this frequently causes the oper 
ator to be seriously cut by the machine. On a 
the the machine a 
selow two stub 


base of 
the motor 
shafts are mounted having transverse openings 


framing secured to 


motor is carried. 


in their ends Fach stub-shaft carries a cir 
cular knife provided with a bevel-gear. A ver 
tically-disposed rotary shaft, geared with the 
motor, extends through the openings in the 
ends of the stub-shafts. These openings form 
bearings for the vertical shaft. The bevei 
gears on the knives mesh with bevel-gears on 


the vertical shaft 


Miscellaneous Inventions, 
UMBRELLA-NOTCH. 
Down Road, Clapton, London, N. E., 

The invention consists of a plain, per- 


WILLIAM 
Queens 
England. 





|} in the generator in small quantities. 


ton, Mass. As seals for milk-bottles, sheet- 
metal disks have been employed, provided with 
a central fold. Pasteboard disks have also 
been used, provided with a hinge. Both of these 
seals are objectionable for various reasons. 
In this invention a regularly oval pasteboard 
plate is provided with a single, central crease 
in the under side and two crimps in the upper 


side, which are parallel to and equi-distant 
from the central one By reason of this 
novel construction the plate is enabled to 


fold in the manner required, 

POLE OR SHAFT COUPLING.—Ronert O 
Nevitte, Elkhart, Ind. Mr. Neville has de 
vised a simple anti-rattling coupling which holds 
the pole-iron or thill-irons connected with the 
draw-shackles, while the pole or thills are in 
use, or when they have been placed in an up- 
per or lower position for the storage of the 
vehicle, or when the animals are unharnessed 
The device is so constructed that the thill lron 
or pole iron may be quickly disconnected from 
the draw-shackles. The coupling is manufac 
tured by the Elkhart Carriage Specialty Com- 
pany and Indiana Buggy Company, of Elkhart, 
Ind. 

ACETYLENE-GAS GENERATOR,——FPRANK- 
Lin BE. Layron, Corning, N. Y. The apparatus 
comprises a gas-holder and a generator which 
employs a feeding apparatus by which the 
carbid is discharged into a surplus of water 
As the 
gas-holder rises to its maximum height, the 
valve through which the carbid must pass is 
automatically closed to stop the generation of 


gas; as the gas-holder falls, the valve is 
opened. The refuse can be readily removed 
from the generator without cutting off the 


and the carbid-holders can be 
interfering with the operation 


supply of gas; 
refilled without 
of the machine. 

GARMENT-FASTENER.—Moses W. WINS 
TON, Manhattan, New York city. The fastener 


| is of the ball and socket type and consists of 


An elongated internal! | 


a button member projecting from one section 
and extended in the direction of the other sec 


tion and inclosing the point of junction of | 
these sections. 
SAFETY - ADJUSTER FOR PRINTING 


FILMS.—BEnNJAMIN Day, West Hoboken, N. J. 
This invention relates to adjustable holders for 
frames for printing films used in lithography or 
similar arts. By means of the construction 
provided, the operator is enabled accurately 
to adjust and hold the frame-film; to adjust, 
and readjust the film after inking or 
re-inking, with the certainty of obtaining ac 
curate shading; and to shift the frame minute 


remove 


ly and accurately in two directions, thereby 
throwing subsequent prints slightly out of 
register with the first print, so as positively 


to cause the subsequent prints to overlap, 
continue, or thicken the original print to pro 
duce darker tones of the original tint. Thus, 


the shading can be accurately varied. 
CALCULATOR.—Freperick D. Frereusson, 
Paeroa, Auckland, New Zealand. The object 
of the invention is to provide a new and im 
proved calculator which is easily manipulated 
and which is more especially designed for cal 
culating timber, earth quantities, interest, etc. 
The invention consists principally of 
or blocks movable in parallel guideways, a con 


carriers 


| nection between the two blocks, and a scale be 


Davison, 1] 


one of 


forated flange (stamped out in one with a cylin- | 


drical collar or tubular portion), in combination 


with U-shaped wire staples, which are fixed in 


the holes in the flange, the staples before being | 


so fixed being threaded through the usual piv 
otal holes in the ends of the ribs or stretchers. 
Each rib or will, 
upon the bow portion of the corresponding sta 
ple. The staples are clehched in the flange by 
bending their right 
twisting them at the side of the flange opposite 
to that from which they project 

STOVE 
Chicago, Il In 


stretcher therefore, swing 


points over at angles or 


Western 
which 
into th 
that a 


Ernest C. Co.e, 3218 


stoves burn 


Avenue, 
fuel is put 


soft « large mass of 


combustion-chamber with the resuli 
which 
the 


forms 


large volume of gas is set free cannot 


be controlled 
To this 
combustion-charnber 


stove. 


the 


overheating 
Mr. Cole 


without 
avoid difficulty 
at the bottom, communicating with a surround 
ing chamber, whereby the products of combus 
tion find exit only through 
rhrough the burning fuel, which is amply sup 
plied with blast draft 
also of a 
will be 


these openings 


means of a 
and by 


oxygen by 
means 
the 


soot. 


above the openings, 
the openings, 
from with 

BRIDGEWORK AUGUST P 
Ada, Minn All-porcelain 
metallic for attachment to 


grate below flues 


prevented filling 

DENTAL 
JOMNSON post 
crowns have 
the 


vided 


posts 
are 
projections or arms which 
body of the crown and 
the ends are enlarged 
attachment of the im 
constituting the bridge 
A strong bridge Is thus produced from 


natural-tooth roots These posts pro 


lateral 
the 


with 
pass through 
ject the 
to form a 
proved 


on side, where 


base for the 
dummy-crowns 


proper 


ill-porcelain post crowns and _ all-porcelain 
dummy crowns 

SEAL FOR MILK-BOTTLES.—Henry 0. 
toBINSON, 103 East Brooks Street, East bBue- 


with a series of openings | 
| readily 
| disconnected from the adjacent 
ing. 





tween the guideways, on which the connection | 


is read. 
CAN-HOLDING ATTACHMENT FOR LAD 
DERS.—Harvey Kerier, Dawson, N. D. The 


attachment is intended to hold paint-cans, and! 


consists of a plate on one end of which is a 
guide block for engaging the channel formed in 
the side rails of a ladder A spring 
pressed jaw on the lower portion of the plate 


engages any of the teeth in the channel. 
An arm, extended from the plate has 
a hook portion to engage in the channel, 


formed longitudinally in the inner side of the 
side-rail of the ladder. With the plate, a 
can-holding platform is removably connected. 
The attachment can be adjusted to hold 
can level at any angle, either while the side 
of a building or a roof is being painted 


WINDOW OR DOOR.—CHAKLES E. Reyn 
Bronx, New York city. In this window 
joint and locking strip is adapted 
o extend simultaneously 


OLDS, 


or door, a 


into adjacent 
the 
of inclines 
An operating-plate is mounted to slide length 
wise of the joint strip and has a number of 
engaging the corresponding inclines 
The window sash or door can %e 
the usual manner or 
part for clean 
is produced between the 
draft and dust 
SHUINGLING-BRACKET.—-Warren L. Dup 
LEY, Minn This shingling-bracket 
comprises a base adapted to extend transverse 


und is arranged to pass wholly into one of 


The strip has a number 


grooves 


inclines 
on the strip 
manipulated in 


A perfect 
parts to 


prevent exclude 


Watertown, 


ly under adjacent shingles. At or near the 
middie of the base an upright rises A key 
moves transversely in a slot in the upright 
to bear on the top of adjacent shingles and 
clamp the bracket In position. The upright 
forms a rest for a part of the staging. This 
shingling-bracket can be readily placed on a 
shingle roof to support a stud or other part 
of the bracing 

HEATER HeeMAN SCHWICKART Brook 
lyn, New York city The heater has a perfo 
rate shell in which spaced deflectors are con 


tained, one above the other, and formed to pro 
central draft and 
inclined air passages. 


duce a 
upwardly 


inwardly and 
These pas 


space 


the | 


grooves | 


sages begin at the perforate shell and lead to 
the central draft space at a point above the 
base end of the next deflector above. A heat- 
ing and free circulation of air Is established, 
so that it Is possible to heat a lerge quantity 


of air with a small amount of fuel and at the 
same time cause a proper circulation of the 
alr in the room. 

| SAW-HANDLE.—Cuaries W, Strres, Man- 
| hattan, New York city, The saw-handle Is so 
secured upon the saw-blade that it can be 


quickly detached without the use of a tool, and 
that it can be attached by the latching move- 
ment of a portion of the handle. The handle 
can be applied to any number of saw-blades, 
which may be carried so that they take up but 
liicle space. 


CIPHERCODE SYSTEM. CHanLes§ P 
HALL, Manhattan, New York elty. This new 
cipher-code system enables one to send long 


messages with the use of very few words or 
numerals. The system employs a book having 
an index-page with a column containing sub- 
ject words or sentences; a column containing 
cipher numerals for the subject words of sen- 
tences; and a key for the message, arranged 
for use in connection with the numerical! value 
of the message, to change the numerical value. 
Besides permitting the receiver readily to de- 
cipher the message sent, secrecy can be pre- 
served. 


ARTIFICIAL FLOWER MADE OF FUR. 
| CARL HARTMANN, Manhattan, New York city. 
Mr. Hartmann has devised an economic and 


practical means whereby artificial flowers can 
be made from furs, the flowers being so formed 
that the nap of the fur will naturally run or 
lie in the direction of the outer edges of the 
petals or flowers. The parts of the flowers are 
so assembled that their centers are independent 
of the body of the flowers, whereby these cen- 
ters may be fixed In position simply and quick- 
ly. 

WELL-PACKt.R.—Frep J. Mospr, Kane, Pa. 
Heretofore, owing to the great pressure in oil 
wells and the the waiis, the 
| packing of the wells been accomplished 
with difficulty. According to this invention, an 
annular packing-tube of rubber is employed, 
which tube is formed with an annular chamber, 
When this chamber is filled with a fluid, pres- 
sure on the end of the tube will be evenly dis- 





unevenness of 
has 


tributed around all the sides of the tube. By 
these means the tube is caused to expand 
against the walls of the well, and to adapt 


itself to inequalities and effectively sealing the 
bore. 





Designs, 
BLANK FOR PAPER BOXES.—Josern ‘f. 
| Craw, Jersey City, N. J. Mr. Craw has devised 
la one plece blank from which boxes can be eas- 
ily made to meet the various requirements of 
manufacturers, 

BELT.—Lovis Sanpers, Brooklyn, New 
York city. To the many belts which Mr. San- 
ders has already designed may be added the one 
which forms the subject of the present patent 
In this new belt two members are employed, 
which interlace and themselves in the 
longitudinal edges of the belt. 





lose 


Nore.——Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title 
of the invention, and date of this paper. 





NEW BOOKS, ETC. 

THe Metatiurey or Goto. A Practical 
Treatise of the Metallurgical Treat- 
ment of Gold Bearing Ores, Includ- 
ing Assaying, Melting and Refining 
of Gola. By M. Bisler. London: 
Crosby, Lockwood @& Son. New 
York: DBD. Van Nostrand Company. 

| 1900. 8vo. Pp. 638. Price $..50. 


The fifth edition of a standard treatise upon 


the metallurgy of gold is now before us. It 
is illustrated with 300 Illustrations and num- 
| erous folding plates. The gratifying demand 
| tor successive editions of this work, together 
with the striking and continued advance made 
| during the half dozen years in the way 
| 

| 





last 
of appliances for gold mining has led to the 
great expansion of the work before us. The 
use of the cyanide procers alone would make 
}a new edition imperative A careful exam 
ination of the book shows that every pnase of 
the subject is treated with great care, the 
relative values of the various processes being 
carefully considered It is probably tne ves 
ce the for the American and 


on subject 


English reader. 


WoMANLY BEAUTY 
Feature. Edited by 
New York: The 
Company. 1900, 


ATTAINMENT 
IN FoRM AND 
Albert Turner. 
Health Culture 
12mo. Pp. 256. 
The book consists of a number of chapters 
written by the various authorities, and the 
forms a compliation of considerable 
women, 


THE OF 


whole 
interest to 


Testine. By Samuel 
Scott, Greenwood 
D. Van 
8vo. Pp. 


GLUE 

London: 
New York: 
1900. 


GLUE AND 
Rideal 
& Company. 
Nostrand Company. 

140. Price $4. 
The author has rendered a substantia! servi e 
to technical Hterature in the preparation of 
the present volume. He has gained very valua 
able experience by the examination of com- 
mercial samples. ‘There are too few books 
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upon such subjects as the present It is a 
book which all who are In any way_copnected 
with glue will find absolutely indispensable 
Parncip.es or Curss In THEORY AND 
PRAcTICS By James Mason. London 


Horace Cox 1900 l6mo Pp. 327 
Price $1 
Ihe author is a well-known chess expert 
and = he has produced en admirable book 
What he terme the elements of chess is par 
tieularty valuable It gives not only the | 
rules of the game, tu foumon sense directions 
for playing it rhe liagrame are unusually 
eat 
Hanp-BooKw oF rut E.eoTro-MAGNeTi 


TELBORAPH By A. BE. Loring. New 
York D. Van Nostrand Company 
1900. 16mo, Pp. 116. Price 50 cents. 

The firat edition of this work was published 

In 1878, and the wiginal text bas now been 
thoroughly revised, so as to include the present 
state f telegraph practice A new chapter 


describing in muitline the new duplex and 


quadruplex metho telegraphy has been 
i 


added 

Beaicut ve Sci 1 «& COMPANY 
(Inhaber Gebr. Fritzsche.) Fabrik 
dither Oele Essenzen, und Chem 
ischer Praparate 1900. Leipzig 


Dit ASSANTERUNG VON Paris. Bearbeitet 
von Dr. med. Th. Weyl. With 56 
illustrations and 3 maps Leipsic 
Wilhelm Engelmann. 1900. Octavo 
Pp. 62 Price, paper, $2 

luis book ts the first of a series of mono 
graphs on the sanitation of the world’s large 
cities The pamphiet before us is a clearly 
written, fairly well-illustrated account of the 
ayetem by which the city of Paria disposes of 
ite waste products, receives ite water, and is 
drained The account ta thoroughly ectentific, 
and eo far as we have been able to determine, 


fully trustworthy 


Roren’s Carecnism ror Sream’ Ena 
NERRING AND Excecraictans. Including 
the Construction and Management of 
Steam Engines, Steam Boilers, and 
Electrical Plants By Edwin R., 
Keller, M.E., and Clayton W. Pike, 
B.S Philadelphia: David MeKay 
1900 Smo Pp. 365 Price : 

The great value of a catechiam lies In the 
fact that a judicious questioning emphasizes 


the more important points of a subject, and 


also stimulates the student to think more 
definitely and clearly upon it than would be the 
case If merely readin ibout tt In these re 
epects the written itechiam ia the best sub 
stitute for oral teaching 1 ” authors bave 
performed their task In * preparation of the 
pretent volume in an admirable manner It 


was written by Stephen Roper in 1875, and has 


been eo useful and popular that twenty-one 
editions have been allied for rhe present tis 
rewritten and greatly enla a it ls profusely 


Iliuatrated 


PiITMaAN'’s Twenvtierun Century Business 
DieraTion Book or Business Let 
rens, Leeat Documents anp Mts- 
CELLANBOUS New York Isaac Pit 
man & Sons L900 lémo Pp 
240. Price 75 cents in boards, cloth 


$1 








A most valuable book tor all who are inter 
ested in stenography It la a complete al 
of dictation for the use of achools olleges 
teachers, law stenographer aml oatudents of 
shorthand and typewriting rhe letters are 
admirably selected and ver a vVaet range of 
aubjects We notice n page ST one of our 
ewn letters relative to patents on inventions 
On Sanrrany AND OrTneR MATTERS By 

George 8, Keith, M.D. London: Adam 
& Charles Hlack New York rhe 
Macmillan Company) L900 i2mo 
Pp. 127. Price $1 

The authors chapte deal with the wante 
of water in howe snd ” modern systema 
of treating and huraing inte lous dineases, how 


toe profit by life at oa mm rice meal, the atory 


of an eye, and the rapid and progressive dete 
rieration of the young, on athietion, etc Ihe 
papers all point out the prevailing ervora of 
aanitary or economic matter which sertoualy 
affeet the wellbeing of the eommunity and 
Which, but for the etrangely resletant force of 
eon ventionaliain, could easlly be eet aside and 
with much advantage | atl 


Ttovat Navy List Diary AND NAVAL 
Han Doon ron 1901 London 
Whitherby & Company 1900, Pp 
bb Price $1.25 

Thien te the fourth volume of a publication 

which hase been well received by the naval 
officers for whem tt ta speclally prepared 
‘iver 400 pages are devoted to the diary, a 
page for each day of the year At the end 
of every month is a printed page on which 
the officer may enter the dates on which the 
various drille, tneidental to the vessel In 
commisaion, teok place in that particutar 
month At the commencement te a consider 
able amount of historical and statistical tnfor 
mation respecting the Royal navy, inciuding 
an important drticle on the naval progress 
of the year by L. Carr Langhton. The hand 
book contains several pages devoted to nas» 
tronomical phenomena of the year, and these 
are aleo tables of tides and tidal conetants, 
together with a variety of information to 
meet the special needs of the naval officer. 


2 ee ere ee 
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Wusiness and Wersonal. 


Marine Iron Works. Chicago. Catalogue free. 

For logging engines. J. & Mundy, Newark, N. J. 

“U. &” Metal Polish. Indianapolis, Samples free. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J 

Yankee Notions. Waterbury Button Co., Waterbd’y, Ct. 

Rigs that Run Hydrocarbon system. Write 8&t, 
Louis Motor Carriage Co., 8t. Louis, Mo. 


Machinery designed and constructed. Gear cutting 


The Garvin Machine Co., Spring and Varick Sts., N. Y. 


New Book.—Demgn and Construction of Ol) Engines 


| By Goldingham. By mail, $2. Spon & Chamberlain, 12 


Cortiandt St., New York. 


The celebrated “ Hornaby-Akroyd" Patent Safety Oli 
#ngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Kast 148th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins 
By mail, & Munn & Co., publishers, #1 Broadway, N.Y. 


tw Send for new and compiete catalogue of Sciantitic 


| and other Books for sale by Munn & Co., 41 Broadway, 
| New York. Free on application. 








HINTS TO CORRESPONDENTS 


Names and Address must accompany all letters or 


no attention will be paid thereto This ts for 
our information and not for publication 


References to former articles or answers should give 


date of paper and page or number of question 


Inquiries not anawered in reasonable time should be 


repeated; eorrespondents will bear in mind that 
some answers require pot a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
bis turn 


Buyers wishing to purchase any article not adver 


tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same 


| Special Written Information on matters of personal 


rather than general interest cannot be expected 
without remuneration 


Scientific American Supplements referred to may be 


had at the office Price 10 cents each 





Books referred to promptly supplied on receipt of 


Minerals sent for examination should be distinetly 


marked or labelec 


(8089) J. S. asks: How to make a 


small heater by Utilising a 110-volt electri 


current A. For a small electric heater use 


iron wire of a size which will carry the cur 
rent, and take enough to have the needed re 


sistance Coll this, and mount the colls on 
iron frames covered with several thicknesses 


of asbestos cloth to prevent short circuits 


You can get an idea how to make the heater 


by examining the cuts of heaters in the cata 
. } 


euee of maker f 1 le if 


> AmMperes rv thereab ‘ 


wire is hot, take S00 feet of No. 18 American 
wire gage iron wire You will see that the 
heater is but a rheostat applied for use as a 
heater It may be provided with a switch, so 
as to give various degrees of heating rhe 
rheostat of an electric lantern will answer very 


well as a heater 


(8040) W. E. G. asks: How can I es- 


tablish upon my premises a pond for the pleas 
ure of my water fowl—say, 30 by 40 feet, 
fed by the water supplied by the corporation’ 


My land Is a rich loam, with loose subsoil A 


For preventing seepage into the soll from an 
artificial pond, make a puddie of clay and 
sand about equal parts or a little more clay 
if the sand is coarse or loamy Ram it well 
all over the bottom, and rise within the em 
bankment to the top or above the water line 
if carefully done with the embankment pre 
viously wet-rammed, the clay puddle may only 
line the bottom and side and be covered with 
sufficient sand to protect If The thickness 
of the puddle depends upon the depth of 
pressure if from 5 to 7 feet deep, the bot 


foot thick and the 


sides may taper to © Inches at the top above 


the water line rhe overflow may be a pipe 


leading through the bottom or alde aa con 
venient, with a etrainer, or may be a stone 


dam overfiow protected by a net of galvanised 
wire, if it la to be aleo used as a teh pond 


(8041) M. T. writea: Please give me 


the realatance of 1,000 feet of German allver 
and platinum wire of the following numbers 
joy a Bo eae wo i 2, Aa i, 456 Th] 
aleod price and place where they can be put 
chaeed A. The realtaetance of German alliver 
le 12,0) thine ‘ much as that of the copper 
wire of the same alive and length, and that of 
platinum ie 5.5 times that of a copper wire 
of the same sive and length llenee, If you 
multiply the number of ohme per 1,000 feet of 
copper wire from the tables by these numbers, 
you will have the realatance of 1,000 feet of 
German eliver and of platinum wire respective 
ly Least you may not have the figures for 
copper wire, we add them for 1. & 8. gage 


No RK. per 1,000 feet 
so 108.30 
a1 124.27 
82 , 164.26 
a3 «+++ 207.08 
a4 s+» 261.28 
a5 : secccncs Gamee 
BD nc cccccacccddmeteseres . 415.24 


Any dealer in electric material can obtain 
these wires. See our advertising columns from 
time to time 

(8042) C. W. C. asks: 1. Can you 
tell me if phosphorus is dangerous to handle? 


The danger from phosphorus arises 


stance which is used upon the tips of ordinary 


could not be controlled in burning in that way 





experience attempting 


others using large quantities 


blocks? A. Very little time is needed to mag 
netize steel to saturation, by a suitable cur 
rent, such as is given by a dynamo A few 
seconds will suffice There is little gain in 
strength by prolonging the process. 


(8046) O. 8S. asks: 1. About how 
many pounds of wire would it take to wind 
the armature and field coils of the simple 
electric motor of ScImENTIFIC AMERICAN, vol 
Ixxxlll, No. 23? A. About half a pound is re 
quired for the armature, and about the same 
quantity for the field. The quantities are 
given in the description in feet, 2. Is it possi 
ble to use this motor as a hand generator, and, 
if so, how many volts should it give A 
Probably not It is a little fan motor. 8 
llow many cells of battery (each giving 1.5 





volts) would be required to run the above 
motor’ A. Six or more. 

(8047) W. F. G. asks: 1. Is it necessary 
for best results to Include Leyden jars in the 
cireult of a focus tube? A. Yes; in using a 
static machine for exciting the tube. 2. Are 
thin copper sectors of a Wimshurst required to 
be in perfect contact with the glass at all 
points A. No; though it is desirable to fix 
it as completely as possible to the glass 

(8048) R. N. D. asks: 1. Is the ordi 
nary bichromate battery, consisting of a zing 
plate suspended between two carbon plates In a 
solution of bichromate of potash and sulphuric 
acid, a closed cireuit battery? <A. No The 
battery polarizes quite rapidly on closed cl 
cult 2. Should the zine plate be removed from 
the solution when not in use’ A, Yes, always 
And after the battery has worked a few min 
utes, the zinc should be raised and lowered to 
displace the hydrogen 3. Is it necessary to 


amalgamate the zinc? A. Yes 





worthy of publication in your magazine 
will prove helpful to some of 


vessel having straight 


section and having a 


gaging of the kettle 





received from the secondary 


falling, starting or stopping 
When the primary current flows without change 


rupted and in one direction when the terminals 


(8045) L. V. C. asks: 








INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


JANUARY 29, 1901, 
AND BACH BEARING THAT DATE, 


[See note at endof list about coplesof these patenta. | 





Adding machine attachment, Bullock & 


Schatz 606,045 
Advertising device, traveling Ww L D 

Wright 006,727 
Advertising letter paper and envelop, F. P 

Dy Opdorp 606,024 
Agricultural .implements, counterbalancing 

device for, D. D. Punk " . 666,001 
Alarm See Burglar alarm . 
All making, ¢ r. Hennig CH, Oa 


x 
‘pparatus for obtaining, H a 
666,057 
colls, form for winding, J. W 
Lundskog 667,154 
Armatures, device for Indicating disarrange 
ment of eleetric motor or generator, J 
Tr. Watson GHG, 851 
Automobiles, electric connecting handle for 
| N. Dickerson 
Awning adjuster J. F. Gorman 
Awning frame holder, ¢ H. Planz, Jr 
Axle, adjustable ball bearing, A. J. Cleven 


ger 
Baby jumper \. B. Sturges 
Barrel blank making machine, A. Maltby 
Barrel, detachable head, J. L. MeKay 
Barrels, & machine for molding, G. W 
araway 


Basket making machine, BE. Horton 
Bearing frame or bracket Oo. Zeinwoldt 
Bearing, shaft, Richter & Eschler 

Belt, electric, Moore & Murray 

Belt, endless carrier, J. 8. Sourek 

Belt support, M. H. Wilsen 














Bievele ‘ Christensen 
Bieyele crank, ¢ Allman 
ticycles In rear of vehicles, attachment for 

leading, MeDonald & Davis 14 
Kinder, temporary, ¢ V. Henkel oll 
Hout, life, J. A. Antelle OT 
Boller See Steam beoller Water tube beller 
he & open helding device O'Neal 606,072 
Hoot or shoe, J. PP. Waketield ih, NO 
Hoot or ah polishing device, F. PP. Smith WT, 147 
Hhotthe cap closuc, BE. Hoffman ne, a7 
Hiottle capa, machine for rolling locking luge 

m, | Hoffa 
Hottle closure device, BL, Ve i 
hottle guard, J. H, Peters 
Hoftlhe neck formipg machine \ fhudelph 
Hottle atopper, J. Atelnhberg 
Hottlhe, unrefillabl Mh. Kerahenhuhl 
Hotth wrapper machine, G, A, Muensenmater 
Thon M. Hreault wie, THT 
lox making machine, (. Bngberg YALL 
Tivake Ree Vel le tenke 
lirake shoe, W 4. Allen “wy osu 
Hirhiges, construction of treath ! Welton, (fait 
Hroadax, J. Dridges dT. a00 
Hruah OD. Rateherhooker wn, Tan 
Huckle \ J. Davicheon wy cn 
Huckle, auapender, A, HL Milles a Tho 
Huragliar alarn “ tl. Parriah chee), CN 
lurglar alarm ayetem, ©. Coleman, G00, THT, GOT, 118 
Hhurher Mon (las buries Hiydrocarthon 


burner 
turner, OO. P Rveraol 
Hurhing pulverteed fuel, apparatus for, , & 


oon, 07 














Nimeriok i BaD 
Hutton, FP. Clark Wy oe 
Hutton, detachable, W. UU, Ratne “ig, BO) 
Thutton fastening deview, Nevina & White Le | 
Cabinet, fool, J Albert au 2 
Cabinet, Kkitehen, BR. BR. Lake Lain 
Cable supporting clip, Puller & Walah ee 
Cauleulating machine, W. HH. Clark aaa 
Camera, photographic, | hh. Diekinaen aoe ag 
Can opener, G. W. Gomber 07 O84 
Can opener, Thurlow & Hpler 607, 108 
Cana, ete device for removing caps from 

J. W. Puller ony, 145 
Capa, machine for charging wax and corks 

into vessel, ©. G. Bauer aon 
Capsule, metalite, F. A. Wilmot Hae 
Car brake attachment, C. B. Kirk WaT 
Car door, grain, A. Miller 7 
Car draw bar or draft rigging attachment 

railway, T. I McKeen eee. O70 


Car fender, F. P. Laws 

Car fender, atreet, Case & Sehuldt 

Car, ete freight, Campbell & Humphrey 

Car or vehicle sanding machine, railway, O 
8. Hammond 

Car safety device, street, B. Meazaros et al 

Car switch, automatic, Harris & Fa 

Carbon sheet holder, L. F ler 

Andersen 








Cart, hand, B. Butler Sebeseoensese 
Cartridge belt, woven, T. C. Orndorff.... . 
Cartridge carrier, B. T. Gibson............. 667,082 


(Continued on page 93) 
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Carving and engraving machine, A, Stiria.. 
Cash register, D SoS bes 
Cash register, J Hy Cleal 
Caster, trunk, G. J. Davison 
Censer, T. M. Matkerins 
Centerboard, vessel, D. 8. Webster 
Centering tool, W. L. Hamilton.......eee0. 
Chair See Folding chair 
Chair, G A. Bowen 
Chair, C. R. Bugelbrecht 
Chair, D. C. Wetherhead........6.ceeceeee 
Cherry stoner, J. Fellows........0.eeceeeee 
Chopper. See Cotton chopper 
Chute, coal, J, D. Clarkson. .......4c-ceeees 
Cigar case, W. P. B. Urick esos 
Cigarette and match box, combination, I. 
rtin ** 
Cigarette packing machine, H. Rankin ‘ 
Cloth cutting machine, W. H. Palmer, dr 
Cock safety device, gas, Pattman & Clen 
denning 
Coin controlled mechanism, ¢ kK. Holmes 
Coin controlled meter, C. B. Holmes........ 
Coin holder, P. Schlemmer 
Collar, horse, ¢ \ om . 
Collara, ete machine for folding, Maitland 
& Beatthe 
Colter, rolling, G. Li. Cyf.....cccoscesceses 
Comb See Weaver's comb 
Communicating system, I. Kitsee@.......e6. 
Condensing coil, BE. Kupferle........ceeeeee 
Convertible tab, N. FP. Hurdel 
Conveyer, E. Helfensteller, Jr ee 
Cooking utensll lid Hulett’ & Holmes 
Cooling by Hquid alr, apparatus for J I 
Place (6, G2, 
Corn husker, C. O. Harker 
Cotton chopper, Jubin & Snyder 
Cracker packing machine J, W. Shaner 
Cross section, making articles of varying, J 
la 
Cructl * | wv and shaker for recharg 
x J rth ° 
( sl gz roll, P. Argall 
‘ t motor, ¢ FORGE. coccccceccvscoess 
( t wheel, J. P . ee 
( taln and shade support, combined, J A 
Beam 
Cutter head, A. Dickey 
Cyek R Wittm Th 
Cyele boat, ¢ Provines 
Cyele ‘ I Clemens 
lavit S. Renwick 
Ih t ous plants, machine for, T 
I . 
Drent M. Mayes 
Ih Y t R. Btaul..ccscccece 
Detector New Switch detector 
Display apparatus, B.S. Ant 
Display easel, G. B. Streit 
Display rack, L. C. Medearis 
Displaying advertisements, ete., apparatus 
for, Hl. Plerpont 666, 006, 
Ditching and grading machine, L. J. Helling 
et a ° 
D stop, A. L. Henders 
Door time heck, J. Koerber 
Draw bar attachment  - McKee 
Drawer pull, H. A. Palmer 
Dress stand, I J. Kessels 
Dressing levice for applying liquid, ¢ Ss 
Emmert 
Drill, J. Hi. Redfield 
Drill e, B. Gallagher 
Dust neat pparatus f tue KR 
Kt 
lye ik at thraquinone 
Ni & Jacobi 
Dye and maki same, telue tt J. Her 
Dot bonny 
ID ind \ l t “i disa J 
Herbal 
DD “ ‘ 1) fiw 
Dy machine cop cat 1. Major 
| ting apparat 1 M. Bosley 
El t i I i m & Cow 
Elect t \. I 
' H. R 
I nact ay m \. I U ! 
Eleetrie machine safety devi 1 mM ll 
W Buck 
I ‘ chin static, ¢ Ht. ¢ \ 
I ichin atat 1. Sor 
! ‘ load equalizing paratus 
\ Howlett & I ’ 
' nact os mea for prev ting 
gofd HW. W ! k 
I meter, A. Db, I t 
lect meter, prepayment, F. P. ¢ 
I t otor, O. A. & A, F. Plepe 
I U t trolling frame and n 
t i W Bator 
I ! t ting r. W. Eaton 
1 j t v ii. | I 1 
I il i. I reed 
El il t mat e mat de 
for use thor t M. 8 
1 son 
hil il tract seul duit sys 
Hi. Lane 
I See Explosive Rotary en 
Rotary stean g Wind en 
he 
| Kurns & Pickles 
| ‘ K. Pickles 
\ ntrolling dey C. Reev 
1 lgnition dey loaly Hi. a. Un 
derwood 
Engine | ‘ n employit x plosiv 
il. ¢ Underw 1 
Knvelop making t hi 1, A. Sherman 
xy ve rt i. I \ lid 
! l . kh. ht WHT ft 
} W Well 
! lectromedical, P Balm 
a il, Walt & | 
' pleu t weat, Gi Dt i 
Paneet, BL. Walt 
| ! iter heat nt hul 
' 1 st ' lator | ri | 
! ! teum ¢ if ! let 
i id TT. Ward 
' wing device, w ‘ \, Willmarth 
ri mpoaltion of matt 1, A. dunt 
«ied, ent 
Mibrows Hi poml thon mach f aking 
\ ole from, ¢ W. Laray 
wil j iu Culver 
' I, tv wt ood 
| loot i ! lhavia 
ritt at Paber & UPeer 
' poarat Pr. Kenney 
ri sy isn, White 
| howe | r tanke f i tt ' ! 
Thevleheonse ! 
howl gat revolving, W. Mosley 
a } ‘ tives r hanger for, a, A 
hut 
itd wetuated moter, HL. LL, Arnold 
hobdtt ha ! Lavonter 
Molde wl heet regiatert mechan 
at th. OW Kite 
Potty llnpaible tox 4. W Ih 
| t ker, G. Lo Thine 
! it picking deviee, J. L. Hackett 
Vrait litting md =o ston Apparatue 
Scheidler & Brown 
! 1, machine for making artificial, B. B 
\ Awoyert 
! we See Refuse furnace 
Furne fuel feeding mechanism, J. P 
Luckett 
I nace regulating device i Il. Mayers 
(int board, - A. Fuller et al 
( nt, union, A. B. Poat 
( ipparatus for treating chlorin, B. C 
Paramore 
Gas, appliance for producing perfect com 
bustion of tennett & Fowler, Jr 
( burner, Huber & MeGinty 
Gaus burner, self igniting, R. Beese 
(ias generator, acetylene, W J taulleu 
fias generator, acetylene, G. G. Smith 
Gas generator, acetylene, I 8. Wood 
Gas producer, W. H. Bradley . 
Gas, treating and utilizing chlorin, B. C 
aramore 
Gate. See Flood gate 
Gear, hydraulic reversing, R. Weber 
Gear, variable speed, BE. Heirman 
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‘Star’... 
co Lathes 


\ POR =, ACCURATE WORK 
7 | Send for Catalogue B. 
SENECA FALLS MPG. CO. 
695 Water Street, 
Seneca Falls, N.Y., U.S. A. 
WINDING, RIGHT AND 
| Left Handed.—An important paper for all ai eurs. 17 
Ne eaons. SCLENTIFIC AMERICAN SUP LEMENT, 


139, price 10 cents. For sale by Munn & Co. and 
all ‘sendiiion. Send for catalog ue. 


E ae 
ILATHES. 1°°:3. 
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Watts i) Tool | Information? 


All kinds of Machinists’ and Carpen- 
ters’ Tools—right up to the minute 
are correctly described, explained and 
illustrated in the new and revised 
edition of 


MONTGOMERY & CO.'S 
TOOL CATALOGUE. 


A veritable Too! Encyclopedia, fully 
indexed. Fuil of solid and useful in- 
formation from cover to cover. A 
‘omplete education about Tools of all 
By mail for 25 conta, 


106 Fulton St., 






ARMATURE 








SUPPLIES. 


HE 





A 





kinda, 
MONTGOMERY & CO., 


WORK SHOPS 


New York City. 


of Wood and Metal Workers, with- 
out steam power, equipped with 
BARNES’ FOOT POWER 
| MACHINERY ————<-een. 
allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free. 
W. F. & JOHN BARNES CO. 

1999 Ruey Sr., RocKkroro, lit. 


THE AUTO-CARBURETTOR 


made upon a new principle furnishes a reli- 
able explosive mixture. HKasy ignition and 
greatest expansion. No pump required 
Uses any grade of gasoline with no waste 
Rapecially adapted to automobile and cycle 
| motors. Our custowers say it is the best 
ket We make also 
the alve for controlling the 
ow of gasoline or other fluids. Write us 
for ii : he ch be ables on arburettors, 
VERY & JENNESS CO, 
30 W. Washington sts. Uhicnge. ill 


The Perfection of Pipe Threading 


is admitted to be reached when our 


Ne. Bi EADING 
MACHIN 


is used. As a band machine it isthe 
only one known that will cut and thread 
an 8 inch pipe with ease and satiafac- 
tion. One valuable feature ts, that it 





















has no arbitrary lead screw for deter. 
mining atyle or 


pitch of thread to be 





ym Sue | 
the sale of | 
our widely 
known un- 
~ rivaled cal- 
‘culating ma 
chines 


BRUNSVIGA 
also for our adding machines with typewriter. 


First Rate Improvements! 
GRIMME, NATALIS & CO., - Braunschweig, Germany. 


THE JOHNSON ROTARY PUMP. 
Ste eas 





oot Neaks LC" Upctremescbone 
—- evans vega 









ration, Especially adapted to 
pumping soap, oll, sugar, lard, 
glucose, acids, sta , clue, var 








nish ynand water, malt, eto, 
Large sizes for irrigation 

Made ~~ rsteam pump, or come. 

' ’ " ated by eotrie notor 


ifactured by 


t fas 
DAY is. ‘JOUNSON ©0,, Station V, OHICAGO, ILL. 


THE WATERBURY 
Emery Grinder, 


with adjustable table, for flat surface 
grinding and finishing, and for ordi- 
nary tool grinding 


ct?” Nend for Cirowlara, 
BLAKE & JOHNSON, 
P.O BOX 7, 
Warersury, Conn, 


Acetylene Gas Lighting 


Kilivie Mafent, Simple 
nud Koonemical Uwe, 















We guaranter ur Machines per 
feetly automatic in aetion, to ex 
tract all the gaa from the oarbide, 
and abeciufely no over production 
or tome of gaa Approved by the va. 
riove Noarda of Fire Un lerwriters 
Mtandard aiges 10 to 180 lghte 
elusive territory given te reaponial: 
ble agenia, Oorreapond with 


NIAGARA FALLS ACETYLENE GAS MACHINE CO., 
Niagara Failte oN. Y. and Can da. 


NEW YANKEE 
DRILL eee 


Requires only ONE nd any 
we drill with! machine 


SIMPLEST. FASTEST AND BEST. 


Gage Jaws and Calipers done away with 
Saves time, breakage and wear of Drills 


WILMARTH A MORMAN ©8,, 
158 Car Grand Rapida, Mich,, U8. A. 


ARTESIAN 


Wells, Oil and Gas Wells drilled 
by eentract to any depth from50 

to 30) feet, We aleo manufac. 
ture and furnish everytbing ré- 
qui o dar and complete 
same. Portable Horse_Power 
and Mounted Steam Drillin 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illuge 
trated catalogue. Address 
ERCB WELL ENGINEERING AND SUPPLY ©O, 
136 LIBERTY STREET, New Yours, U.S. & 


= 
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Gelatinous substances, 
gealing, C. Sellacher 
Glass, apparatus for Feomshues ‘plate or sheet, 
mm . Dolan ‘ 
Glass, apparatus for rolling 
dow, W. V. B. Van Dyck 
Glove, D. F. Morgan Savedcupee et 
i ida, decom posing, J. W. Ayleworth 
rnor for explosive engines, epee, H. a 
Underwood oon 
Grain drill, Carr & Jones 
Grain drill, C. Desjardins 
Grain dump, portable, J. D 
Grate bar, W. 8. Hull...... 
Grinding scissors, bolder and gnge 
L. Davis... : 
Gun break lever 
Gun cleaner, R. B. Carr 
Gun rear sight, C. H. Gritith. 
Hair drying apparatus, 8. W. Beebe 
Hair fastener, F. H. Baeensen 
Hammer, motive fluid aqerases, 
son 
Hammer, 
issue) 
Hammock stand, 
Hanger 
Harmonica casing, P. 
Harness peg support, 
Harrow, J. Haden 
Hat pouncing mac hine, s 
Hat stretcher, J. F. Ke 
Hay rake, wheel, W. H. 
Header elevator safety device 
Heater, M. Ready 


apparatus for con- 


prismatic win 





Birks 





for, 


loc k, J. ‘Ackerman 





poeumatic, “A. 





B Brusseau 


See Trousers hanger. 
Orlando 
D. 





D Torpey 















Heating apparatns, hot air, BE. H. Johnsen 

Hinge, spring, W. J. Hoal... . ° 

Hoisting machine, B. C. Relter : . 

Hooping and heading machine, barrel, J 
tird . . 

Hosiery, treating, M. Sarfert 

Hydrocarbon burner, F. L. Carter 

Hydrocarbon burner, J. B. Neuendorff. ‘ 

Hydrocarbon burner Guaseates, 1. Fr. Win 
lama : 

Ice plow, H Anderson 

Incinerating vault, W. 8. Hull 

Insulator, H. R. Sargent. errr 

Insulator for handled vesse wl, heat, C. K. 
Decherd ese 

Internal comPustion motor, H, L. Arnold 

Ir See Laundry tron 

Ironing board, J. R e arder 





Ironing machine, 
Jar cap, milk, J. J Kitas 
Journal box, W. M. Whetidon 


Kilns, steam trap for draining, W. D.O Con- 








hor . 

Knob fastener, door, J. Chase 

Label holder, G. J. Kraushaar 

Lace fastener, shoe, P. J. A. Smith 

Lace, shoe, T. B. Lewis 

Ladder, F. C, Welas,.......: 

Lamp, ‘ek etrie are, R. Fleming 067,110 to 

Lamp, electric are, C. B. Harthan.. 667,128, 

Lamp, electric arc, Thompson & Harthan 
457,106, 

Lamp, incandescent gas, C. W. Dickel.... 


Lamp shade, O. A Mygatt. : 

Lamps, ring shade for hydrocarbon vapor, 
\ S. Quigley 

Laat, follower, KB. C Wright 

Latch, A. Larsen 

Laundry tron, F. W. Collier 

Lawn rake, A. S. Anderson 

Lawn rake, I. M, Phillips 

Level, apirit, F A. Brownell 

Lifting Jack, ¢ Bredehoft 

Linotype machine, C, C, Pugh 

Linotypes having accented capital letters 


Holliwell & Blliott 


thereon, 


Lint separating and condensing apparatus, 
Delph & Cantey . 

Liquids, apparatus for feeding coagulants 
to, A. Harris . : 

Lock See Multiple key lock 

lack, H. L. Mace 

Loom eleetric warp stop and filling changing 
mechanism, HW, Wyman 

| Loom shed forming mechanism, Wyman 


«& 
Gordon ‘ 
Loom shedding mechanism 
Loom shuttle bobbin eateh, 
Lounge, rocking, J. Grader 
Lubricator, Garrela & Kimball 
Mangle, R. Berg 
Maps and charta, 
BE. Aberlt 
Match box, T. W. Mabee 
Match box and tool holder, 
Wetmore 


i. Wyman 
B. Parkinson 





apparatus for reproducing, 


combined, R. P 


Measure and implement handle, combined 
tape, W. H. Megill " 

Measurer, lumber, B. G. Moss 

Meat cutter, C. P. Mosher ° 

Metal working machine, J. B. Renshaw 


Metal working tool, Doolittle 

Microphone, A. G. Holcombe 

Mixing and measuring materials, 
I 


& Graham 


fnechanism 





for, Arnold 

Motion, means for converting, D. D, Culver 

Mower grass receiver, lawn, W. D. Trigalet 

Mulching machine, Bailey & Cheney 

Multiple key lock, J. Roche ; 

Musical instrument, H. Hornbeck 

Musical instrument, F, Sehaub 

Musical inetrument, W. Spence 

Musical instrament, mechanical, J, Wellner 

Musical inetrument player, automatic, B. M 
Skinner 

Negative and print washer, combined, F. H 
Kenyon 

Nest, Weller & Rupp 

Nut lock, W. 0. Dye 

Ore washing and concentrating machine, ( 
Hrash 

Organ action, electropneumatic, W. B. lem 
ing 

Organ, portable, Conn & Peasont 

Package carrier, Mars & 4iuerra 

Packing for piaton rode, casing for metallic, 
| Aimall 

Paper folding machine, 1, KR, King 

Paper making machinery, Ufting device for 
couch rolla of, T. IL, Mawery 

Paper tubes, apparatus for making, J. U, & 
i, Ly White 

Taper tubes, making, 7, 1. & BL. White 

Penell sharpening machine, J, Whowell 

Vhonogwraph, | Curtlhe 

honogtaph record eylinder of celluloid, A 
N, Petit 

Photographic banda of Olm, apparatua for 
perforating, ©. L, Doyen 

Phoetogfaphic dark room, portable, A, Werner 

Plane aetion Moper 

iano cae, (© RM fF. Dalle 

Dieker Mee Fruit pleker 

Pin retainer, O Capewell 

Pitman holder, f J, Nirkett 

llacket Gloser, garment, KR. W. Loaf 

Pianing machine, J. 8 Graham 

Planter, corm, Th. Th. Daale 

Planter om, GO. DD Tiaworth 

Planters, device for exhibiting operation of 
corn, J. ¢ Tunnteliff 

Plow, J. Maneh 

Plow Pr. W Relfeneider 

Plow I. ft Ht, Winkler 

Pneumatic deapateh tube earrier, B. A. Por 
dyer 

Pneumatic elevator, J. W. Hicks 

Pocket booka, ete carrying device for, 1} 
M. Goldamith 

Pole, carriage, Hi. F. Matthas 


Dreacher & Adame 
Pr. P. Oox 


Polishing compound 


Prepayment mechaniam 


Prepayment mechaniames, coin box for, F. P 
Cox 

Prepayment meter, B. Allo 

Prepayment meter, F. P. Cox OOT OAT 

Prepayment meter, B. Oxley 667,138, 

Press. See Riveting press 

Press delivery apparatus, 8. G. Goss 

Printing plate and base, F. J. Wende u 


Printing press sheet slitting device, M 
North WETTTITITIT TTT eT TTT e 

Printing presses, etc., ‘driving gear for, M 
Harvey 

Pump, drainage, B. M. Ivens. 





(Continued on page 9) 
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Williams 
| ShaviNG Stic] 
® .. 


Lathe { 





Williams’ *Shavin 

Genuine Yankee 

suanry Se Shaving Tablet 

Swiss Violet Shaving Cream, 50c. 

Williams’ Shaving Soap (Barbers’), s 
Round Cakes, | Ib., 400, Exquisite aleo for te! 
Trial cake for %e, stamp. 

The only firm « ne world making @ specialty of 

WAVING Soaps 


73£F writin ch eesti tie 








=n —C EE TT Ween’ “Gaee"emneee 
The Pipe of the Century. 
6 '* PATENT 
THE...“ MALLINCKRODT 
NICOTINE ABSORBENT, AND VENTILATED SMOKING 
PIPE IS THE ONLY PIPE FIT FORA 
GENTLEMAN'S USE, 

You may appreciate the exquisite flavor and taste 
of a good sn Oaing tobacco, but you can never have that 
enjoyment w to a dirty, foul-«melling pipe, thoronehly 

saturated with polsondus nicotine juices, so bitter and 
dinguntig | to thet aste, This is effectually remedied im 
the where the juices are completely ab- 
sorbed be the mouth, and assuring # cool, 
clean and hee ith Money refunded if not satie- 
factory. Pipes from #) to ®) cette each, according to 
size and finish, Over 100,000 sold in 18) alone, 

“s. A.” with prices 


& WATTS CO., 
Station E, Philadeiphia, 


ER LATHES 


wv Turning Axe, Adze, Pick 
Hatchet, Hammer, Ag- 








== 





Send for iustrated circular 
THE HARVEY 
| 387 387 Broadway, N.Y. 


THE OB 





Sledge, 


ger, File, Knife and Chisel Han. 
dies, Whi Metrees, Yokes, Spokes, 
Porch Spindles, Stair Bal usters 
Table and Chair Legs ané other 
irregular work, 

2” Send for Civewlar A. 


Chagrin Falis, 0., U.S.A, 


The Ober M Co.,10 Bell $t., 
HIGHEST EFFICIENCY 


attained in the 


STOVER 
GASOLINE 
ENGINE 


The best is always cheap- 
est. Write for prices, 


STOVER EI ENGINE WORKS, FREEPORT, ILL. 


Telephones, 


for Interior, Short Line, Intercommunt- 
cating and Hotel W« "rite us for 
prices, catalogue, ete., with testimontals 
dd references. Estimates cheerfully 
rnished, Agents wanted. 


THE ne X INTERIOR 
TELEPHONE CO.,, 


431 mele St., Cincinnati, Odio, 

GAS and GASOLINE 
ENGINES. 

Using Natural Gas, 

Coal Gas, Producer 

Gas, and Gasoline di- 


rect from the tank, 
lito WH. P., actual, 


The fer 17 
rine oy Ca, 
” we : Paahittaton mt 


Springtield, 0, 
REVERSING STEAM TURBINE.-PAR- 


son's recently perfected turbine for boats, Dinetrations 
showing detailan, (Contained in BOLENTIFIO AMBRIOAN 
AUPPLEMENT, No, 5S, Prive 10 cents, by mall, from 
this office, and from ail newsdealers, 

















Send te, for catalog af 
Monaroh Marine 
Gasoline Engines, 
MoO. TP, 900 ap 
Grand Hapide Gas 

Pagive & Vackt Oa, 
Grand Kaplda, Miek, 


GERE GASOLINE. EN RINE 


CABIN «OP ee Pare 
GLONGERE eR AORTA 
GRAND RAPIDS MIC NIG AN. 














CROSBY'S 
CLOVES 


Factory to Family by mail post-paid, 

auntiet far gloves; ladies’ Mocha 
2; men's Mocha and Rein- 
50 to 82.00; many 


4 00 black 

ny color fi. 
deer gloves A ined and silk lined #1. 
other kinds of gloves and mittens 60 cents and upward 


Our great 
kid gloves 


all in illustrated booklet ‘Glove Pointers,” Natura 
Black Galloway, © alfakin, and one fur conte; 
Galloway whole hide robes, Taxidermy and Head Mount- 
ing in beoklet ‘‘Moth-Proof.” Do you want hides or skina 
tanned for rugs or robes? get our ‘’Oustom Tan Folder.” 
pat T eh pa si 3 NY 
THE © Y FRISLAN FUR COMPA ° 
6 Si ill Street, Kechester, N. ¥- 
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94 


Scientific American. 








TO LAST TEN 














repair We warrant 
7), ‘ rphei re Ene batere to de that « 
arantes t we to require ' 
ode to be self. ventilating as 
a rate w ae oll and exy 
{; om porate) to, . 
\ t-hateh « ah “ 
' ey? 1. Clreolare and prices 
free *% k, **Profittable Poultry 
heeping.” « trations for 10c stamps 
fw 


hook ene herent 


ft 
Wayland, u.Y. Chicago, Ws. 


Cyphers Incd. C) 


Boston, Mass., 


“#*& CHEAP POWER ® 





i vttalned fr s Witt 
Clasoline It ts 
eornoml ible, ts 
id right and guaran 
tee for 5 years, Write 
for catalogue ( 
WITTE IRON WORKS CO. 
19 Weat Sth #treet 
Kansas City, Mo 
EVOLUTION OF r HE AMERICAN LO 
comet ive tty Herbert Walker \ valuable sertes 
byaa ihber of the eee cual Mellees Maseum ( ommit 
oe The looomoti ’ to date is described and 






liustrated by careful drawings, great attention being 
given to histories! aceuraey 1 illustrations, Scren 
riven AMBMICAN SUPPURMENTS TLDS. TEE; fiia 
Price W cents each Por sale by Munn & Co. and all 
newsdealers 
MAXIMUM POWER MINIMUM COST 
I 
‘ ‘ tar 
t ’ ' we 
ash tanner ju 
ttonseed of] or fluid 
hot © cose. Cee wthir 





y want t ot the 
TAKER ROTARY ‘PUMP 
while loes the most work at 
the least expense 
constructed. Can be run at | 







’ lesired sp 
ly lurabie interchange 
hilled work 


TABER PUMP. re 0 32 Wells St., 


The ** Wolverine "’ Three 
Cylinder Gasoline Ma- 
rine Engine. 


— P ante are 
ts guarantee 


Buffalo, N.Y., 


ERIN 
wOTOR WORKS, 
Grand Rapids, Mich 


wou i 
| 
| 


Queen Transits and Levels: 


High oa Lapa we nsene with the Latest om en 
1 pane }page Ma 


fuisuweil | THE QUEEN J] y's" se 


Patalogue on 
AND DRAFTSMEN'S “ane 





application 
ENGINEERS’ 





QUEEN & CO., fieirient Works | 5 


Phila 
NICKEL 


Electro-Plating 
Apparatus and Materia 
TH 
Hanson & VanWinkle 
Co 
Newark. S.J 
1 Liberty St N.Y 
 & 28. Can 

Chicag 


WATERPROOF GLUE 


A NEW GLUE which WATER- 
PROOF, Information and prices supplied by the 


CASEIN COMPANY OF AMERICA, 


74 JOHN ST., NEW YORK, N. Y. 


59 Fifth Ave.. New York 1010 Chestnut St 


Pp 
£ 


J St 





s strictly 











SAVE YOUR FUEL 


Motating ‘Pinines | an 
high 
' ar 
Het 

j 
f i ate 

t ‘ 
“ " ne b ' t » Kanaaet \ 


IMPORTED 


Acetylene Gas Burners. 


Schwart Perfection Lava Burner 






ALL RA Vighost awards in all Acetylene Expo 
aithons. Mack f one pleee of lava. Are 
faultioss and ery i and guar 
dnleed th” Send for Price List 

Blowing Mole Agente for 
Pornae oh ta the DD. & and 


Oarbonleation 
Canada 


Perfect Allanment 
M. KIROCHHERGER & OO, | 
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meets the time telling requirements fully—and more 
t attention of the repair man 


FEBRUARY g, 1901. 


The essential element in a watch is its accuracy in time-telling. The The Full Ruby Jeweled 


ELGIN WATCH 


it is enduring, yielding a lifetime of 
artistic, being cased to 


The World’s Sta ndard. 


} t) 


An Elgin watch alw . 
engraved on 


word “Elgin” 


the wor f y guaranteed 
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ANGLE LAMP, 
Light that Never Falls” 
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ew York, 





$1,000 A YEAR FOR LIFE. |= 


SIX PER CENT. GUARANTEED. 


A thorough investigation will convince you that $12.50 
er month invested for six years in the M: ntezuma 
*lantation will give you an annua! income of $1,000 for 
life. It will convince you that the enterprise is not a 
speculation, but a solid, conservative investment. The 
plantation, 6,000 acres, is being planted to rubber and 
sugar. The Company's Financial Strength—lhe Mexi 
can Coffee and Rubber Growers’ Association manages 
the p antation for 2% yes rhe mercanti 
say t 





vat it bas a capital of $5,000,000, assets $4 
owns steamboats. Each Member Only One 
possible to Freeze Out 
co-operation. Chicago Title and Trust Co., 
bis well-known institation holds the title to the land 
and acts as a depository for the purchasers’ money 
Pointers on Profite—Sir Thomas Lipton says: “ For sure, 
large and permanent returns, nothing equals a well- 
managed tropical plantation Russel! Sage saya a rub 
ber plantation is better than a bank. Write for litera- 
ture, mentioning this paper MONTEZI MA PLANTA 
TION, 1107 Ashland Block, Chicago 


DICKERMAN’S 
DURABLE DESKS 
Don't buy untl you get our catalogue 

10 pages af money saving values 
| AMERICAN STORE STOOL CO., 33 Howard St., New York 
DRY BATTERIES,--A PAPER BY L, K 


Bohm, treating of open cirewit batteries, historical dry 
batteries modern batteries, Hellesen's battery, 
lirsan's battery, K e and the efficiency ul 
dry cella. With three Contained in Rot 
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rrom 1 comes the germ Jaden 
Water carrying With if all the ele 
mente of diseaee, but If you use 


The Berkefeld Filter 


the water will be thorouelhly purified in 
pasting through the eylindere of Tutu. 
sorial l'hareh Which retains every atom 
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matter, Maney to clean, Vieldea 
walls of pure water in 4 minutes, 
HERKEPELD FILTER OO), © Cedar Bt. New Vork, 
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CUYER’S PATENT 


me DESULPHURIZING FURNACE. 


Latest, Cheapest and Best, 


== Takes the place of 


Heap 






or Stall Roasting 





Saves time and money 
Write for particulars 
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EVERY BOY HIS OWN TOY MAKER. 


Telis how to make a/l kinds Toys, 
Steam Engines, Photo Cameras, 
Windmills, Microscopes, Electric 
Telegraphs, Telephones, Magic Lan 
terns, Zolian Harps, Boats from a 
rowboat to a schooner; also Kites, 








Balloons, Masks, Wagons, Toy 
Houses, Bow and Arrow, P« uns, 
Slings, Stilte, Fish'ng Nac kle, Rab bit 





and Bird Traps, and many others. 
All is made so plain that a boy can 
~asily make them. 20 handsome illas, 

by mail, We., 3 for Mk 9 . Pub., 


BABBITT METALS.—SIX LMPORT: ANT 
formulas. SCLENTIFIC AMERICAN SUPPLEMENT 11°23- 


Price 10) cents. For sale by Munn & Co. and all news. 
dealers. Send for catalogue 


No’ Make Rubber Stamps ? 


Not. 


This great book 
Syracuse, N. Y. 





Our“ New York” Rubber Stamp Vulcanizers received 
the only medal - arded any Vulcanizer, Worid's Pair 
hicago. Simple ess. Large profita. Circulars free 


Barton Mtg. Co., bept. A, 338 B’way, New York, U.S.A 
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old plate hunting case, elegantly 
eagrenea Fit for a king. No better 
eens Watch made. Must be seen to be 
appreciated Special offer for next 
60 days, | nameand 
address ard .we will send this 
watch C.0._D. with privilege toex 
If found satisfactory pay 
agent @5.85 & express charges 
A guarantee and beautiful chain & 
charm sent free with every watch 


send your f 


Write at once as this may not appear 
ain. NAT'L MPG. & a co. 
4 Stee St , B 420, Chicago, IL 











Che Scientific American 
PUBLICATIONS FOR (901. 


The prices of the different publications in the United 
tates, Canada, and Mexico are as follows; 


RATES BY MAIL. 
Scientific American (weekly), One year, . 84.00 
Reientifne American Supplement weekly) one year, 500 
Export Edition of the Selentific American (month- 
in Spanish and Bnglish 1,00 
fullding Edition of whe Bolentine American 
Gionthty 20 


COMBINED RATES 


in the United Mtates, Canada, and Mexico, 
felentific Ameroan and supplement 7,00 
Rolentifie Amerioan and Hullding Baltion 4.00 

Holentifice Amerean, Selentifie American Supple 
ment, and Hullding Badition 1.00 


Terme To Fortian Countries 

The vearly aubaort f Melentifie Amerioan 
publications to ferelgn ceantrios are as follows 
Hog liah 
Morey 
fad 
am om A 
aco ! 4 “ 


tien prices o 


| 
Money 


Molenti tt 


BMelentific Amerioan Bupplement 
Hullding Battion of the Borentitt 


Amertoan (weekly 
weekly) 
Amer 


loan Cononthly io onwia 
| Ko Hilition of the Bolentifie Amer 
joan (monthiy) ln Rpaniah and Mnglleh doo owia 


Comeineo Rares To Fortian Countries 


| mee Amerioan and Bupplement, ™ iu 
Selentifie American and Mullding Mal 

tion, a) 
Holentitte American, Belentifice Amerioan 

Bupplement, and Hullding Bdition 11.00 ro 8 


9" Proportionate Rates for Str Monthe 
The above cates include postaye, which we pay, Re 
mit by postal or express money order, or draft to order of 


MUNN & ©©O7», 961 Broadway, New Vork, 
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Valve, air, J. 1. Row esecee rab RIE 
Valve, float, V. J. Emery ye f aA xou.si neh ft Wirt 
Valve, pressure reducing, J. W. Weeks " oa oe In the ay iy 3 5 vending bites ., Sty 
Vehicle, F. L. Beamond C6, SOE C 

shicle brake sonhare 1,060 KKK. The ry tne} clopedia of 
Vent ie ro ye ie po ay, H. 8 — l ‘rm powers, Se and inulets — 

Steel “ ceeees 008,825 E On SK ifr AMERICAN dress 

Vehicle, motor, W. F. Davis nve ope RAL MEG. OO., New Haven, OONN,, U, 8. A. 


Vehicle propelling mechaniam, G. B, Nuss 
baum eeee 

Vehicle spring, elliptic, M. DP. Ge rbing 

Vehicle steering gear, Garrels & Kimball. 

Vehicle steering mechaniam, P. Net 

Velocipede pedal, O. Kraus 

Ventilator See Window ventilator 






\\7hat's where our education ar MM Atenas rliss Engin ny’ 
affects you. ICE rh ph achive MULALLY $k 
We teach mechanics the theory — ™ rae 


Sle'to change their work: enable | °% ‘s H. P. @AS ENGINE CASTINGS 





Vise, J. R. Long oun onle to support themselves Materials and Blue Prirts. Write for Catalogue 9 
viene LR ee aie Liane @ projession. PARSELL & WEBD, 11a W. Hist Street, New York. 
) Voting machine, Trommlita & Powers 250,000 Ketense : ane. szeduetes in Bechantetly 
WHEN Vuleanizing tongs, A. J. Guataveson Rlectrical, Steam a ! Kagineering, Architecture, 


Wagon brake, Wolfe & Clarke 

Wagon rack, G. Woettlaufer 

Wagon, speed, R. T. Callahan 

Waste trap, A. S. Newton 

Water elevator, compressed air, H. L. Prost 
Water tube boiler, G. Thompson 
Waterer, stock, BE. Unckless 

Weaver's comb, G. W. Lewin 

Weighing machine, Spencer & Taylor 
Weighing machine, automatic, O. Frank 
Weighing machine, automatic, H. B. Ruggles 


Telegraphy, Mtenogra “hook keeping, ete. Write for 
circular ond monet subject ‘in which interested, 
Caveeseresas Wao Capital $n, MODELS . re EXPERIMENTAL vonK 
-¥ RK. 

1 pocial Ms 


Box 942 Scranton, Pa. nventions develuped. 
— M V. BAILLARD, Fox Bidg., Franklin ‘teen, New York. 


ELECTRICAL ENGINEERING WANTED Peprisoe os cautery on 


tools of a design, or now on the market, for whieh 
‘ , ‘ ‘ TAUGHT BY MAIL pa timate demand at a fair profit, pegens 
Welding strip, 8. Vanstone + AMY 1. Meath i ch i 1 one 
Welt guide, F. A. Johnson . Write for our Free [lustrated Book. jon jeveland, 

Wheel See Current wheel Trolley wheel “ CAN 1 BECOME AN ELEC. Sx 
Wind engine, portable, A. Wallace 6,46 : y 
Windmilt Re itegigter. ss finns | TRICAL ENGINEER ?” 
Windmill attachment, W. L. Payne i | We teach Electrical Engineering, Electric Lighting, 
Winding machine, D. G. Baker eee “a your be Steam Eng 















































Window fastening apparatus, G. ©, Smith lndorsed 7° Theos. A laos 
Window locking paviet W. E. Tyler ELECT ENGINEER INSTLTUTR, 
Window ventilator, T.' Doll , 808,84D | Dept Me BG0-S4a W. Bad at. New York. PICTURE MACHINES 
Wire atraightening and cutting machine, F 
“ao " ME CCIULANTERNS WANTED eb a 
| Wire winder, H. M. Mase 100, 852 : HARBACH & CO,809Fi! 
Wood saturating apparatus, M. Bachert OOG8,015 ‘our scal an . acuminata 
Wood staining and fireproofing composition, y. ic ° Magneto tor Gas ‘or Gasoline Engine Igniters 
8. Cabot 666, 647 our \ _ encye® No batteries used, Self-lubricating bearings. Dust 
Wrench, R. J. Stroud and moisture proof, Brushes slf-adjusting. Mate- 
Wrench and cutter, combined, BE, B. Tryon rial and workmanship the weer, § Gv ARANTRRD 


vor owk year, Send for ciroular and price list, 
GIDDINGS & STEVENS, Rockford, Ti. 
DESIGNS. - 


Advertising card, F. E. Housh 
C CUpewriter Exchange) sie sie seals 
Badg H. W. Harvey 
1% Barcla y St.. NEW YORK Seatiee cone and dust cap, W. M. Young 
124 La Salle St., CHICAGO | Bottle, A. BK. Clark 
38 Bromfield St., BOSTON| Brush, shaving, A. Albright 
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The Trustees of the American School of Correspond- PATTERN. AND ND MODEL _ MAKERS. 
ence will award a limited number o! Pree Scholar- FOR SALE.~ —Machine Shop, brass and tron foundry 














Cabinet, dispensing, H. G. Stripe not large, but well equipped, Present. 
817 Wreaserte aSisry, mo. | ‘ sate ag Rye sony eptacle, J tga MRS owners not active nor conyorsant with the busineas, A 
209 N mn ‘oth St. Chopper, vegetable, L. Bavry thoroughly capabis man who would know what and bow 
or LOUIS, mo. | Cottin, A. Barber : to manufacture, with ome be capital, can bay this plant 
over, cooking utens ame 33,4 Qn very easy 
482 Diamond Ts ee eee a See ae WATERTOWN MPG: CO,, Watertown, Wis, 
PITTSBURGH, PA. Display stand, W. N. Martin........ 34,010 z 
3 West Baltimore St., Farming machinery seat, 8S. K. Dennis 1,004 
T MORE, MD. Felly, A. Ducasble 4,005, 4,006 ° 
636 Golltecn St. Flower, artificial, L. 


. P. Weber . +5, OOS 
FRANCISCO, CAL. | Fork, table, C. F. Smith $3 
. wee 7D save you from 10/ Incandescent burner cap, M. Herskovit : 
to 8 on Typewriters of all makes. Send for 7 Casargne. Inclinometer casing, F. O. Farwell . 
Lamp shade, 0. A. Mygatt e 
ACETYLENE APPARATUS | Lever, diaphragm, E. S. Baldwin 
| Mail box sign board and holder, BE. H, Grant 
Acetylene number of the ScieNT! FIC AMERICAS Sup. | Purse, N. R. Mitchel 
PLEMENT, describing, with full illustrations, the most | Railway tie plate, W. 8. Jones 
recent, simple or home-made and commercial apparatus | Rubber boot, G. Watkinsor 
f ating acetylene on the large and small seale Rug corner weight, M. Munzesheimer 
rr as made for and used by the microscopist and | Sewing machine eabinet, A. ¢ Abramson 
stud ; its use in the magic lantern lhe new French | Shoe, I. M. Krohn 
table lamp making its own acetylene. Contained in Sprayer body. G. F. Clark 


ATTENTION Machinery Manufacturers! ‘ 

jere is something valuable especially in a Mining 
Country where wood and water are scarce, A p wer given Se 
by the ore itself in transmission, for its own pulverisa 
tion. Will either sell patent or allow manufacturing un- REAMER f 
der royalty. send for detaile| description and illustra- EVERY BICYCLE RIDER, E 
tion JOSEPH HERBS, FALLBROOK, CAL. should write us for full in formation eoneerm ne 
SPECIALTY, Indispensable wherever in 


tee renee bust ness vin ea ae 
30 W. Washington St, go, 1 











































SCIENTIFIC AMERICAN | SUPPLEMENT. No. 1059. | Sprayer body, F. N. Stevens 50 YEARS’ 
Price 10 cents prepaid by mail, For other numerous | ‘ : 

- » 0 : ’ rrates, bear gx bo top fo 
valuable articles on this subtect we refer you to page 21 r range grat saree r p for EXPERIENCE 


r actuated journals of, W A. Cl 
H. Starr 
ead cutter, I A. Brewer, Jt 





of our Sappomey me Catalogue, sent free to any address. 
NN & Co., 361 Broadway New York. 
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lire, J. M. Sweet 
NLY Toy bank, et H. F. Nehr 
0 if you live within 500 miles A A with full 
ONLY $12.75: teresa of Chicago, (if further send Trace carrier, Yowell & Mitchell HOW TO M KE DYNAM workin 
61.00), cut out ary! re- Vehicle wear plate, BE. Gri drawings. Price 10 cents. Castings for the same, 83.7 








Watchease, H. V Degor 
Whip butt load, D. ¢ 


turn this ad.. Mention with directions one eee “How to Make a Storage 


" Price 
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ou this HAND- Trace Marxs BI BIE ER Pu WLISHING co., Lynn, M Mass. 
ROLL TOF OAK - Desians “ ee 
by freight, ¢ 
D., subject to J TRADE MARKS. CopyricuTs &c. D. tL HH oO | & .D E nN, 
exa m ination. Anvone sending a sketch and description may 
Youcan examine Boots and shoes, Gregory Shaw Company Bh, RE quickly ascertain our opimion free whether an 
~ goody = Buttons, F. G. Diets... t invention is probably patentable. Communica- 
est railroad sta- Candied and other confectioners. 0. 3 , | tions strictly confidential, Handbook on Patents EC REGEALED 
es = — an Week . . oo sent free. Gldest agency for securing patents 
— [cme |Geanad aeod and articles of food, certain | Patents taken through Munn & Co. receive 
as renaene oe, a ti. ae ie , er special notice without charge, in the 
the greatest value | ; s, certain named, C. Bell & Co. 35,830 Ss¢ Sond us your address 
you ever saw » ‘ alls ets he | 1¢ ¢ m n and we will snow you 
heard of, the ( oe aa oe oe metal, reer Manu — e how tomake 0s day 
h Pp a ; | A handsomely tlustrated weekly. Largest cir- 
iT ee ) 4 hy Ss ere etna 1 »? , ~ 
| any thea “oa et $12 75 and freight — lt . r &, W ine deem . ~ men . :r - . culation of any scientific journal. Terms, $3 a furnish the work and teach you hen 2 > ‘wei 
- SPECIAL OFF CB, ' charges. The hog cage ae dag pte rigice-sagt = pas year; four months, $1. Sold by all newsdealers, the locality where you live, Bend us your address and we will 
& ak Weighs about "a Eye lotion, G arurick i, " poy whens business fully, remember we guarantee a cluar profit 
100 miles will beabout ! Food, liquid fattening, J. W. Shults SM MUNN & Co 361 Broadway, NeW York vais WANUPaCTT RN absolutely sure. Write at once, 
THIS DESK :: af Food products, cereal, H-O (Hornby's Oat om e fone MANUFACTURING CO., Hor 384, Detroit it, Bie, 
-~ meal) Company 35,831 Branch Office, @5 F 8t.. Washington, D. C, - — 
ty no gpm Groceries, certain named, MeCord-Brady 
ole case, combi- ie » 
oo , « lock with duplicate keys | I me ng MOLY Dana & ( 7 aa? 7 o SUCCEED 
on ¢ eft side, lo »wer partition for ae oe a eB or 
books, bow snd side, drawers,penelirests | Kid and goat ekina, glazed, J.P. Mathieu & | epee pouiey Catoen Bene sere 
and card racie| od pelts hed, dust proofeurtain, | Co sees om, Bet | = —— an a a nn ae mateustions in Gur 
THESE DESKS ° ~~ rusundereontractby one | Medicinal and pharmaceutical preparations, FOR SALE. cTRVe Book oF ehh 
argest and bestdesk mak- certain named, McKesson & Robbins Mi 84l , 
ers in this countr ery desk is putoutunderthe manu- | Metals, machinery, and hardware, certain Pate nt Ne, 660,674. Elevation Fire Escape. Hy tw BS «Ne 
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facturer’s RINDINE ‘it ananven. and ourspecial @12.75 named, China & Japan Trading Company 85,846 | 4 Valuable, certain and usetul pyprovement for saving RELIABLE ine 


A FS or une 
price barely covers the cont C material and labor, with but Danan. tinted Waabiie Matrict of Columbls life in case of fi ~ 
Pee tr lenafapteting Copsey as os | CHAS. KIRST, 000 Ee Rireet, New York, Reliable Incubator & Broader Ce 





ee mailed on receipt of The, 
our one small pereenta 


SEARS, ROEBUCK &. C0. CHICAGO, ILL Paper Manufacturing Company Ww), S24 NO AGENT ; eer oe Bex B 108, Quincy, Ws. 
" . Paraffin wax and solid paraffin, Patent Ster 
Cee eee eS iy Nous Company. lata | PATENT OFFICE REPoRTS For saLe,-| MORAN FLEXIBLE. JOINT 
t 


. = o- | Perfu ‘ 
HOME Ss 3 y . yet a a em Be lhe Oficial Gazette, bound in sheep from January, isl, for Steam, Air er 
M ’ HOSPITAL ’ CAMP, YACHT K - ay a A rtain named disease J 1 84 to March, ll, Unbound, from March, i801, to Deeem. | Made in all pisos to atanc “a8 yo 
. inter 4 , | ber, Int, and annual reporta of the Commissioner of pressure 


‘ H Lae ee Remedy, rheumatian, H. 1. Harriaon Vi,842 | og from IAL to ae, all ix ‘ , 
. s tre o a good condition texib! int Co., d, 
Perfection Air Mattresses ey nnd coffee, W. B. Quinky es Y rol Wee alan “GL OnE, a K Rcoatpoon Wiseak. Philadelphia, Pa, ag hh | ie Seam point Go.» ff. 





obacea, smoking and chewing ‘ 


























(‘Trade-Mark) more Tobaceo Company 4), 887 
Type writer supplies, certain named Na 
teat cal mee Brass Band 
Ol, ag RE oud ‘inelinne Bias and none that hatoh @ greater percentage : 
! . af goer! egy WILD lesa atte pain on at 7 netrumonta, Drama, Unt 
| penter-Morton Company Wie pense, War catale PRINT tp im supp tea. Tite, for catalog, 
\Anayaats tells Ai ‘an " ws hastrasiona, 1 tt gives in 
vacriptions and prices, Ment fur ermation for musicians sad new 
LARELS - Hem MOLNER ENCOKATOR OO, VON & HEALY, 
i hack showing aly sack and hod of wilation) oo. O04 Adame %., onioaes, 
i i 1 Marti rau m bald Mineral 
Mtriotly Hygienic Will hot absorb motature heures Water for mineral water, TP. Martin Mot a . —oee 
periect feat revente bed elon tirtftin Niterling Dressing for leather 
Can be deflated and carried in grip or peoked away in dveming, A, Ls Ante OE ‘® ) ¢ 
eiall apace When hot in une lloneat Gate fut ate, Pred Pear & Oom 
mend for Liivatrated Catalogue and Hooklet What aL 
People May about ' Perfeetion Alp Goode | etd , 


| ‘Le Pierre's Blixte Miaek Cherry and Tar 
MECHANICAL FABRIC CO., Lanter teune,” for absorbent gauss, Fa, D 
PROVIDENCE, B win or yr naiys an ae 88 What LJo You Want 1 o Duy? 


Pasteur Gaver for abeorhent gauee, t A 








, ‘ , , ' ; ’ >) ater hal | 
PAPERS KIVINE & Historical Feaiine OF Che FOLAFY BUMAp | cag. Metall — une eet emeen::., Gees Write wa for the addresses of manufacturers in ANY line of business. 
and enatne Tro Ke anid ici sto rity war draw: rh tee ere. son, sone | Novelties, Special Tools, Machinery, Equipmenta, New Patent LABOR SAVING DEVICES. 
“ihe and eheliies ry valration tontatiner in 
ReCLEMMNTS TAM. TLC LTA te Priow Wt oonts SEND FOR THE 
each, Poreaate by Munn & Oo. and all newedealers PRINTS 
Lewls Mingle Hinder for elgara, F r | 
Leowla yr 
Whe Molitalee for hammooke ! ' , 2) zR 
Palmer my | 


A printed copy of the apectfeation and drawing of 


iniy patent ih ihe feresuins Hat or ans patont tv ? 
teller "for WO "eoute in erasrice"alaess Sie | z antl ac rers i eX 
the name and number of the patent destred, and 


remit to Munn & Oo, S01 Broadway, New York 
Canadian patents may now be obtained by the tn 


This index is sent gratuitously to prospective purchasers, both tn this country 





ventora for any of the Inventions named in the fore and abroad, who inquire for the addresses of dealers and manufacturers of the 
gotne list, provided they are simple, at a coat of goods and machines classified therein. It ts aleo sent to reliable Export Mer 
Beat button for storm sash and screens on the market, | 45 each If complicated the coat will be a — o chante in the United States and to the United States Consuls in all foreien > 
Will supersede old style. Patent and patterns for sale, | more For full inetructions address Munn & countries Address Inquiry Department 
L) 





btedaaed Weite for particulars | CORNELFUN| 6) Broadway, New York. Other foreign patents | MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK, 


. Minneapolis, Minn. | may also be obtained, 
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FEBRUARY 9, 1901. 








“mM on AT 5 CIGARS 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest biends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 


GORTEZ CIGAR ©CO., KEY WEST. 
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The Up to Date Tourist 


can find greatest 
advantage in giv- 
ing service to a 


CARRIAGE 


With the 1991 mod 
el single seat car 
riage it is poamble 
to go miles and 
miles without leay 
ing the seat 
When in operation the Winton ts entirely automagic. No 
auges tye watch. Turn the lever and away you go, up 
iti and down, into the country and return. Send for 
new catelog describing and iilustrating the 1901 models. 
ty 4 INTON MOTOR PABRIAGE co., 


iden Street, Cleveland, Ohio 
KASTERN Deport, 150-192 Bast Sth ~adeg Slee York. 


Handsome, Durable 
Practical_» 


Weare the Pioneer Auto- 












mobile 
America. and have passed 
the experiniental stage 
Profit by our experience 
don't be mislead §=The gas- | 
. olime system ma- 
chines hold all the 
long distance rece 
ords, both in Amer- 
ica and Europe 
Buy a gasoline car 
riage and buy the 
best, the new im- 
proved HAY NES- 
APPERSON 
New Catalogue now ready deseribing our gasoline sys- | 
tem, and one, two and three seated carriages | 


CHARTER ENGINE yd 


} Any P.ace 
Sey ey Any One 
} ron ANY PurPose 


FU #.—Gasoline, Gas, Distillate 
Stationaries, Portables. Engines and 
Pumps, Hoisters 
t®” State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


sat" CASTINGS 
MOTOR 
For MARINE, VEHICLE and 
BICYCLE MOTORS, 


with Working Drawings. 
22 Wiggin St., 





LOWELL MODEL Co., 


poe aa 


a Carbide Feed 
OLT__. ACETYLENE 
a GENERATORS 


are endorsed by the U. 8. 
Government, by the 
State of Pennsylvania, 
and by all other disin- 
terested authorities 


Lowell, Mass 











They embody the! 
latest and most approved | 
Principles of construc- ' 
tion, and are guaranteed la 
by the largest concern 


to be of perfect work- 
manship. 

Made from the beat 
material by expert me- 
ebanics. 


ECONOMICAL AND SAFE. EASY OF OPERATION. 


oF B. COLT Co., Dept. S. 
408 Bast 32d Street, New York. 
146 Franklin Street, Boston. 
189 La Salle Street, Chicago 
421 Chestnut Street, Philadelphia. 








WALTHAM 


Ralph Waldo Emerson in an 
essay on Eloquence said, in 


speaking of a man 


described as a Godsend to his town, 
“He is put together like a 


Waltham Watch.” 


** The Perfected American Watch’’, an illustrated book 


of interesting information 
free upon request. 


American Waltham Watch Company, 
Waltham, Mass. 














engaged in the business 


The New England Watch Co. 


ARTISTIC SPECIALTIES 
for the Season are shown 


In Our Blue Book for Ladies’ 
In Our Red Book for Men’s 


Watches. 


Either or both sent on application 

7] Maiden Lane, 
New York, N. ¥. 
Spreckels Buiiding, San Francisco, Cal. 


149 State Street, 
Chicago, Ill. 








There is never any question 
about the quality of a 


6. F. BARNES 
UPRICHT DRILL. 


The tool bere lilustrated is out 20-inch 
Drill, and we guarantee it to drill up to 
linen in steel and iq inch in cast iron 
at a good gait and w'thout strain. We 
build large: sizes and will be glad to 
send fuli data on our entire live to 
interested peopie. 

of} Bs. F. BARNES ©8., pent Sk 
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WATCHES 


whom he 


about watches, will be sent 


Cracks in Floors 


| are rT? btly, unclean and wr itary. 
¢ PPI N’S WOOD, CRACK AND 

EV ie E FILLER is the only 
pi remedy. A Paste, easily 
applied and is elastic, ad- 
hesive and non-sbrinkable. 
Send $1.00 for enough to 
treat an ordinary room of 
ee ft. One lb. covers 40 
. ft. Price ® cts. per Ib. 
anufactured only by the 
GRIPPIN MFG. CO., 

| Lock Box L, 
NEWARK, NEW YORK 
(Send stamp for booklet. ) 














ASBI 
FIRE-FELI 


PURE ASBESTOS 
REPLETE WITH AIR CELLS 
STRONG. LIGHT Fl 


s wan 
ASBESTOS MATERIALS. . 
ROOFING MATERIALS. L& 








ETYLENE 


DO YOU KNOW that the most light, least fzouble, 
reatest comfort can be eqeured ee us reine (goad burners. 
The best burner is D. M. WONDER, 

Write, inclosing 25 cents, for sa heed 

STATE LINE TALC CO., Chattanooga, Tenn., Uz 8. A. 






EDISON RECORDS 





FOR GOOD MUSIC 
y Edison Records Dealers everywhere 

have them. Ask for the RED HAND kind. 

EN INE ED Is@N PHONOGR APHs 


Fron ey st to $100, atalogues everywhere, al dealers, 


None genuine Trade 
without this a Eat Mark. 
Nat’! Phonograph Co., 135 Fifth Av., New York 


























EXPORT "TRADE. 
Advertiser, hereafter residing abroad. good business 
man, highiy recommended, with established business 
cammeationea with prominent firms of highest standing 
in England, Germany, France and Austria, will introduce 
American reliable manufacturers toAl buyers in Europe. 
Terms, if mutually satisfactory, can be made strictly on 
commission basis. 





to tS ere ew tre book, 
Tells how men wi ul capital 
can seane money with @ Magic 

- ,antern or Stereepticen. 
fy. Optician, 49 Nassau aL. » 


J AMES MEANS’ 





Made in two weights indicated by 
stamped upon the soles 
weight best suited to your needs. 


KNOWN poe APPROVED 


(.) or (ff 
Be sure to buy the 


ee _ unless 
pan ae hee —_ 





BY THE PUBLIC FOR 23 YEARS. | 





SOLD BY LEADING RETAILERS. 
Made in a variety of styles and leathers. Sewed. Smooth innersoles, 


Distributed at wholesale by 


MORSE & ROGERS OF NEW YORK. 





has been solved for the rider who has 
G & J Tires on his whecl. 

They have the life, elasticity and easy 
riding qualities of all other good tires, 
and when punctured are easier to mend, 

Detach from rim, Sepeir the leak, go on 

Cc 


your way rejoicing 
rofanity. 
Simple, isn’t it? 


tion or 


> plugs, perspira- 


And it’s just as easy 


as it sounds. 


G& J TIRE CO., Indianapolis, Ind. 














FIBRE CLEANING 
MACHINE. ite te Rind 


in existence. 
AGRICULTURAL IMPLE- 
MENTS and SPECIAL 
MACHINERY. 
APPLY TO 


THE SPANGLER ve. co., o. ORE. PA. ' 





wvarmorenscms The Qnen Pipe 


Two eevee Bp 








earth. Always sweet, pure and clean, fre 
A pipe that opens th center, 00 that 
y cleaned he bow! is made in two sections, 
which are united it ae ether with an interior serew lock, When the pipe 
is closed it is abeolutely airtight, and looks like the « wdinary briar, but 
Ge: the bow]! the interior is expe coll canetin as shown In the cut 
¢ only pipe in the world that mever smells, never bites, 


never tastes bad. Made of the finest genuine briar, with curved 
or straight stem, beautifully finished, 





is not just what you want and more than outing tory, your ~ aI back 


rie ones aah wens at once. ™ FFALO PAR 
For the Celebrated Smith Improved Automatic Rew : 


hington Ry Hulelee qi 


Sok ae STEEL et 
OR TOG LS, SAWS ere 
3 HN NEW YORK 





ae 








quse vartecten a lowest prices. Hest Ratiroad 
m or Stock Scales made, 
his 000 a oete artjcies, includ Sates 


. Bave 
Free. CHICAGO Sc ALE Co, Chicago. 111, 


Somme Naennes, Bicycler, Touts, 
Money. 











ORROW'S 


FITS ANY CYCLE.4© & RA IN USE 
ADDS PLEASURE AND SAFETY—ALL DEALERS SELL ee. 


Lonty 35. ECLIPSE MANUFACTURING C° 









2Oox X 
*» ELMIRA 





N.Y. 








WESTERN, 135 Liberty St., New York. | 





Send us fifty cents in 2c, stamps or money order, for a sample, If it | 






The Milbradt 


Rolling 
Ladders 


| have the highest recommendation from = 
thousands of customers. Are the hand- 
est and easiest running ladders made. 
Work noiselessly and are absolutely safe 
and durable. Made to order and to fit all 
kinds of shelving, in various styles to suit 
all purposes. Write for descriptive cata- 
logue. Address 


MILBRADT ROLLING LADDER CO. 


1922-1924 N. Broadway, ST. LOUIS, MO. 
ELECTRIC AUTOMOBILE. — DIREC- 
tions, with many illustrations, for making a complete 


mac hine from two bicycles are given in 'PPLEMENT 

No. 1195. Tbe motor and battery are aise treated of 

in detail. Price 10 cents. 
all newsdealers. 


For sale by Munn & Co. and 





‘The H&S. Aluminum Dist, 


An Aluminum Cone havin, 
point set in the center. W em 
placed on Diaphragm of Gra)ho- 
phone Reproducer, it doubles 
volume and liquefies tone, mak- 
ing it clear, loud and brilliant. 
Price, with Composition point, The 
With genuine Sapphire point, $1.00 

If you will send your Repro- 
ducer, we will carefully adjust 
one of our measured French Dia- 
phragm Glasses for fifty cents 
additional. 

Sent pees, on receipt of price. Mon- 
ey refunded if not satisfactory. 

We also manufacture all styes Talk- 
ing Machines, Horns and Cabinets. 


Hawthorne & Sheble Mfg. Co., Inc 


Mascher A Oxford Sta, 
Philadelphia. 





207 Breadway, 
New York. 








READY. 


G susting: Just a turn of the 
orks. A chain is as strong as its 
weakest link. ‘An engine is as perfect as its poorest 


ALWAYS 


No tinkering and 
wheel and she w 


If your engine has a poor oiler, a defective 


nm any sense competes with the Lozier Marine Gas 
ne, It is od only perfected contrivance of ft» 
kin: Learn about this 
Our 1901 owen catalogue which we will send you upon re 
cept of five cents in stamps, will post you on boat power and 
save you endless trouble next summer. 


























THE LOZIER = co., 
26 Water Street, atixburgh, N. ¥- J 











